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METHODS OF TREATMENT WITH LXR AGONISTS 
^FffiEDOFTHEINVENTION 

5 The present invention relates generally to the use of LXR agonists in the 

prevention and/or treatment of inflammatory bowel diseases. 

BACKGROUND OF THE INVENTION 

10 LXRa and LXR|3 (collectively LXR) are nuclear hormone receptors that regulate 

the metabolism of several important lipids, including cholesterol (1). The nucleotide and ' 
amino acid sequences pf LXRa are shown in Hgures 1 and 2 (SEQ ID NOs:1 and 2), - 
respectively. The nucleotide and amino acid sequences of LXRP are shown in Figures 3 and 
4 (SEQ ID NQs:3 and 4), respectively. The LXRs regulate the expression of targpt genes by 
IS binding to short stretches of DNA, termed LXR response elements (LXRBs), as 

heterodimers with the retinoid X receptors (RXR)(2-S). LXREs have been identified in the 
re^Iatory regions of a number of genes involved in cholesterol homeostasis including 
' CYP7A1 (6), which catalyses the first and rate-limiting step in bile acid biosynthesis, the 
cholesterol ester transport protein (7), the transcription factor SREBP-IC (8,9), and 
20 apolipoprotein E (apoE)( 1 0). LXREs have also been identified in the genes encoding the 
ATP binding cassette transporters (ABQ Al and G 1(1 1- IS), which mediate the effiux of 
phospholipids and cholesterol from macrophages, intestinal enterocytes and other cell types. 

Currently, patients with elevated levels of cholesterol are treated using the 
compounds that inhibit the body's endogenous cholesterol synthesis. AsJmportant 
25 components of the complex system that regulates cholesterol levels in the body, the LXRs 
have also been proposed as targets for the prophylaxis and treatment of hypercholesteraemia 
(raised levels of plasma cholesterol) and its associated atherosclerotic diseases. 

Inflammatory bowel disease (IBD) i§ a group of chronic disorders that cause 
inflammation in the small and large intestine. IBD includes Crohn's disease and ulcerative 
30 colitis. Further, IBD can also include inflammatory colitis caused by bacteria, ischemia, 
mdiation, drug$ or chemical substances. The use of agonists of LXR and their 
pharmaceutical formulations tp reverse cholesterol transport aiid treat atherosclerotic 
cardiovascular diseases have been reported. However, until Applicants' present discovery, 
the use of LXR agonists for treating or preventing IBD has not been reported. 
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SUMMARY OF THE INVENTION 



In one aspect, the present invention provides a method of tc^eating qr preventing 
5 IBD in a mammal, including, but not limited to Crohn's disease, ulcerative colitis, and - . ' 

inflammatory colitis caused .by bacteria, ischenyia,. radiation, drugs pr chemical substances; ^ 

comprising, administering a therapeutically effective amount of LXR agonistl, or a , ^ . ' 

phanmaceutically acpeptable salt, solvate, or physiologically functional derivative thereof..-.:.- • - , a 
In further aspect, the invention also relates to a pharmaceutical composition . ' ' \. 

10 .. comprising a therapeutically effective ^mount^ of LXR agonist, or a pharmaceutically 
. acceptable salt, solvate, or physiologically functional derivative thereof, and a . - 

phanmaceutically acceptable c?irrier.for the treatment or prevention of IBD in a mammal,- 

including, but not* limited to Crohn's disease, ulcerative colitis, and inflammatory colitis 

-caused by bacteria, ischemia, radiation, drugs or chemical substances: 
15 Yet in a further aspect, the present invention relates to the use of a LXR agonist in 

the preparation of a medicament for the treatment or prevention of IBD in a mammal, . 

including, but not limited to Crohn's disease, ulcerative colitis, and inflammatory colitis \ 

caused by bapteria, ischemia, radiation, drugs or chemical substances. 

20 . BRIEF PESCRIPTION OF THE DRAWINQS 

Figure 4 shows the nucleotide sequence of human.'LXRcc (SEQ ID NO: 1) from 
Genebank, succession NM_005693. ^ 

Figure 2 shows the deduced amino acid sequence of human LXRa (SEQ ID NO:2) 
25 from Genebank accession NP_005684, 

Figure 3 shows the nucleotide sequence of human LXR^ from Genebank accession 
(SEQ ID NO:3) from Genbank accession XM_0464 19. 

Figure 4 shows the deduced amino acid sequence of human LXRp (SEQ ID NO:4) 
from Genebank accession XP_0464 19; 



30 



DETAILED DESCRIPTION OF THE INVENTION 

The term "LXR agonist*' means any compound that enhances the biological 
activities of LXRa and/or L'XRP. LXR agoni5t$ are well known. Preferred LXR agonists 
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of the present invention are selected from compounds of formulas (I), (IQ, (III), (IV), and 
(V). The compounds of formulas (O* (n)> (ni), (IV), and (V) are described in more detail 

^belowT-Other--examples-of-lXRTagonists-which-fonn'part-^f-instant-inven^^ 

in: 

5 

WO2002090375 published November 14. 2002; 
WO2002058532 published August 1, 2002; 
WO20021 1708 published February 14, 2002; 
WO200160818 published August 23, 2001; 
10 W02001 15676 published March 8, 2001; 

Wq200103705 pulplished January 18, 2001; and 
WO2000666 1 1 published November 9. 2000. 

As used herein, the term "effective amount" means that amount of a dmg or 

IS pharmaceutical agent that will elicit the biological or medical response of a tissue; system, • 
animal or human that is being sought, for instance, by a researcher or clinician. * 
Furthermore, the term "therapeutically effective amount" means ?my amount which, as 
• compared to a corresponding subject who has not received such amount, results in improved 
treatment, healing, preyentionv or amelioration of a disease, disorder, or side effect, or a 

20 decrease in the rate of advancement of a disease or disorder. Hie term also includes within 
its scppe amounts effective to enhance normal physiological function. 

As used herein, the term "physiologically functional derivative*' refers to any 
pharmaceutically acceptable derivative of a compound of the present invention, for 
example, an ester or an amide, which upon administration to a mammal is capable of 

25 providing (directly or indirectly) a compound of the present invention or an active 

metabolite thereof. Such derivatives are clear to those skilled in the art, without undue 
experimentation, and with reference to the teaching of Burger's Medicinal Chemistry And 
Drag Discovery, Sth Edition, Vol 1: Principles and Practice, which is incorporated herein by 
reference to the extent that it teaches physiologically functional derivatives. 

'30 As used herein, the term "solvate" refers to a complex of variable stoichiometry 

formed by a solute and a solvent. Such solvents for the purpose of the invention may not 
interfere with the biological activity of the solute. Examples of suitable solvents include, but 
are not limited to, water, methanol, ethanol and acetic acid. Preferably the solvent used is a 
pharmaceutically acceptable solvent. Examples of suitable pharmaceutically acceptably 

/ 
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solvents include, without limitation, water, ethanol and acetic ^cid. Mbst preferably the 
solvent used is water. 

^Intemation&l4*atent-Applieation-W0-OO/54759-fI^ 



compounds of formula (I): 



-Ar— 
wherein: 

Ar represents an aryl group;R^ is -OH, -0-'(Ci-C7)alkyl, -0C(0)-(Ci-C7)alkyl, 

-0-(Ci-C7)heteroalkyl, -0C(O)- (Ci-C7)heteroalkyU -CO2H, -NH2, 

10 .NH(Ci-C7)alkyl, -N((Ci-C7)alkyl)2 or -NH-S(0)2-(Ci-C5)alkyl; 

r2 is (C i-C7)alkyU (C | -C7)heteroalkyl, aryl and aryl(Ci-C7)alkyl; 

Xl, X2 X^, X"^, X5 ajid X^ are each independently H, (Ci-C5)alkyl, (Ci-C5)hetroalkyl, F 

or a, with the proviso that no more than three of X^ through X^ are H, 
(Ci-C5)alkyl or (Ci-C5)heteroalkyl; and 

15 Y is -N(Rl2)S(0)jn-, -N(Rl2)S(0)mN(Rl3)., -N(R12)C(6)-, -N(r12)C(0)N(R^3).^ 

-N(R^ ^)C(S)- or -N(R^2)C(0)0-, wherein R12 and Rl 3 are each independendy 
hydrogen, (Ci-C7)aryl, (Ci-C7)heteroalkyl, aryl and aryl(C|-C7)alkyl, and 

optionally when Y is -N(Rl2)S(0)ni- or -N(Rl2)S(0)mN(Rl3)., r12 forms a five, 
six or seven-membered ring fused to Ar or to R^ through covalent attachment to Ar 
•20 or r2, respectively- In the above Y groups, the subscript m is an integer of from I to 

2, 

as being useful as agonists of LXR and their use in pharmaceutical formulations to reverse 
cholesterol transport and treat atherosclerotic cardiovascular diseases and related diseases. 

With respect to the compounds of formula (I) the term "alkyl", by itself or as part of - 
25 another substituent, means, unless otherwise stated, a straight or branched chain, or cyclic 
hydrocarbon radical, or combination thereof, which may be fully saturated, mono- or 
polyunsaturated and can include di- and multi-radicals, having the number of carbons 
designated (Le., C|.|o means one to ten carbons). Examples of saturated hydrocarbon 
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radicals include groups such as methyl, ethyl, n-propyl, isopropyl, n-butyl, t-butyl, 
sec-butyl, cyclohexyl, (cycloh^xyl)iTiethyl, cyclopropylmethyl, homologs and isomer? of, 

^for-examplern-pentyIrn-hexylrn-heptylrn-06tylr-and-the<UkerAn-^^ 

one having one or more double bonds or triple bonds. Examples of unsaturated alkyl groups 
5 include vinyl, 2-propenyl, crotyl, 2-isopentenyl, 2-(butadienyI), 2,4-pentadienyI, 

3-(l,4-pent?idienyl), ethynyl, 1- and 3-propynyl, 3-butynyI, and the higher homologs and 
isomers. The term "alkyl", unless otherwise noted, is also meant to include those derivatives 
of alkyl deHned in more detail below as "cycloalkyl" and "alkylene". TTie term "alkylene" 
. by itself or as part of another substituent means a divalent radical derived from alkane, as 
10 exemplified by -CH2CH2CH2CH2-. Typically, an alkyl group will have from 1 to 24 

carbon atoms, with those having 10 or fewer carbon atoms bejng preferred. A "lower alkyl" 
or "lower alkylene" is a shorter chain alkyl or alkylene group, generally having eight or 
fewer carbon atoms, preferably four or f6wer carbon atoms; 

The term "alkoxy", employed alooe or in combination with other terms mean$, 
15 unless otherwise stated, an alkyl grOup, as defined above, connected to the remainder of the 
molecule via an oxygen atom, such as, for example, methoxy, ethoxy, I-propoxy, 
2-propoxy, and the hijgher homology and isomers. 

The term "heteroalkyl", by itself or in combination with another term, means, unless 
otherwise stated, a stable straight or branched chain, or cyclic hydrocarbon mdical, or 
20 combinations thereof, consisting of the stated number of carbon atoms and from one to three 
heteroatoms selected from the group consisting of O, N, Si, S, and wherein the nitrogen and 
sulfur atoms may optionally be oxidized and the nitrogen heteroatpm may optionally be 
quaitemized. The heteroatom(s) O, N and S may be placed at any position of the heteroalkyl 
group except for the position at which the alkyl group is attached to the remainder of the 
25 molecule. Examples include -CH2-CH;j-0-CH3, ^H2-CH2-NH-CH3, 
-CH2-CH2-N(CH3), --CH2-S-CH2-CH3, ~CH2-CH2-S(0)-CH3, 
.CH2-<:H2-S(0)2-CH=CH-0-CH3, ~Si(CH3)3. -CH2-CH=N-OCH3, and 
-CH=CH-N(CH3)-CH3. Up to two heteroatoms may be consecutive,- such as, for example, 
-CH2-NH-OCH3 and -CH2-0-Si(CH3)3. Also included in the term "heteroalkyl" are those 
30 radicals described in more detail below as "heteroalkylene" and "heterocycloalkyl." The • 
term "heteroalkylene by itself or as part of another substituent means a divalent radical 
derived from heteroalkyl, as exemplified by ~CH2-CH2-S-CH2-GH2- and . 
-CH2-S-CH2"^^2"NH-CH2-. For heteroalkylene groups, heteroatoms can alsp occupy " 

• 5. 
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either or both of the chain termini. Sti]l further, for alkylene arid heteroalkylene linking 
groups* as well as all other linking groups described herein, no specific orientation of the 

linking'groupis'implied: r ' • 

The terms "cycloalkyl" and "heterocycloaikyl", by themselves pr in combination 
5 with oth^ terms, represent, unless otherwise stated, cyclic versions of "alkyl" and . > - 

.^i. "heteroalky" respectively. The terms "cycloalkyr and "heterocycloalkyl" are al^^ .... . * 

' include bicyclic, tricyclic and polycyclic versions thereof. Additionally, for » • 
^ S. , h^terocycloalkyl, a.heteroatom may occupy the position at which the hetercicyclyl is. 
-V. • • attached to the remainder of the molecule. Examples of cycloalkyHnclude cyclopentyl, . - * . . 
10 • cyclohexyl, 1-cyclohexyl, 3-cyclohexyl,cyclppentyl,bicyclo[2.2.1]heptyU :\ » . 

bicycIo[2,2,2]pctyl, adamantyl, and the like. Example of heterocycloalkyi include 
l-(l,2,5,6-tetrahydropyridyl), 1-piperidinyl, 2-piperidinyl, 3-piperidinyl, 4-morpholinyl, 
• 3-morpholinyl, l,4-diazabicyclo[2.2.2]oct-2-yI, tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, 
tetrahydrothien-2-yl, tetrahydrothien-3-yl, l-piperazinyl, 2-piperazinyl, and the like. . 
15 The terms "halo" or "halogen" by themselves or as part of another substituent, 

mean, unless otherwise stated, a fluorine, chlorine, bromine or iodine atom. Additionally, 
terms such as "fluoroalkyl", are meant to include monofluoroalkyl and polyfluoroalkyl. 

The term "aryl", employed alone or in combination with other terms (e.g., aryloxy, 
arylthioxy* arylaHcyl) means, unless otherwise stated, an aromatic substituent which can be a 
20 single ring or multiple rings (up to three rings) which are fused together or linked 

covalently. The rings may each contain from zero to four heteroatoms selected from N, O 
and S, wherein the nitrogen and sulfur atpms are optionally oxidized, and the nitrogen 
atom(s) are optionally quatemized. The aryl groups that contain heteroatoms may be 
referred to as "heteroaryr* and can be attached to the remainder of the molecule through a 
25 parfoon atom or a heteroatom. Non-limiting examples pf aryl groups include phenyl, 

1- naphthyl, 2-naphthyl, 4-biphenyl, 1-pyrrolyl. 2-pyrrolyl, 3-pyrrolyl, 3-pyrazolyl, 

2- imidazolyl, 4-imidazolyl, pyrazinyl, 2-oxazolyl, 2-thiazolyl, 4-thi9zolyl, S-thia?olyl, 
2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyriniidinyl, 
4-pyrimidinyl, 5-benzothiazolyl> purinyl, 2-benzimidazolyl, 5-indolyl, l-isoquinolinyl, 

30 ' 5-isoquinolinyl, 2K|uinoxalinyl, S-quinoxalinyl, 3-quinolin.yl, and 6-quinoIinyl. Substituents 
fpr each of the above noted aryl ring systems ate selected form the group of acceptable 
substituents described below. 

The terms "arylalkyl" and "arylheteroalkyl" are meant to include those radicals in 
which an aiyl group is attached to an aryl group {e.g., benzyl, phenethyl, pyridylmethyl and • 

^ ' 6 
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the like ) or a heteroalkyi groyp (e.g. phenoxymethyl, 2-pyridyloxymethyl, 
l-napthyloxy-3-pfopyl, and the like). The arylaklyl and arylheteroalkyl groups will typically 

contain-from-l-tO:3-a]^l-moiedes-atta6hed-to-the-alkyl-or-heteroalkyl-p^ 

.. bond or by fusing the ring to, fpr example, a cycloalkyl or heterocycloalkyi group.- For "/ 
s 5 arylheteroalkyl groups, a heteroatom can occupy the position at which' the group is attached .* 
. • to the remainder of the molecule. For .example, the term Vaiylheteroalkyl" is meantio? » o . 
include benzyloxy, 2-phenylethoxy, phenethylamine, and the like. ^ • \^ . • ' , 

Each of the above terms {e.g., "alkyl", "heteroalkyi", "aryl" etc). Is meant to include^. 
. . » . ^both substituted and unsub^tituted forms of the indicated radical. Preferable substituents for 
10 e^ich type of radical are provided below. ... : 

Substituents for the alkyl and heteroalkyi radical? (including those groups often 
. referred to as alkylene, alkenyl, heteroalkylene, heteroalkenyl, alkynyl, cycloalkyl, 

heterocycloalkyi, cycloalkenyl, and hetercycloalkenyl) can be a variety of groups selected 
from: -OR, =0, =NR', N-OR^ NRIl", -SR', -halogen, -SiR'a^R"', -OC(0)R'. -C02R'. ■ 
15 -CONR'R^ OCCONR-R", -NRX:(0)R; -NR''C(0)NR'R"', -NR'C(0)2R; NHC(NH2)=NrH, 
-NRX:(NH2)=NH, -NH-, C(NH2)=NR', S(0)R', ^SCOjR', -S(0)2NR'R". -CN and -NO2 in 
a number ranging from zero to (2N+1), where N is the total number of carbon atpmsdn such 
a radical. Preferably, substituted alkyl groups will have from one to six independently 
selected substituents, more pir^ferably from one tp four independently selected substituents, 
20 most preferably from one to three independently selected substituents. In the substituents 

listed above, R\ R" and R"' each independently refer to hydrogen, unsubstituted (Ci.8)alkyl 
and heteroalkyi, unsubstituted aryl, aryl substituted with 1-3 halogens, unsubstituted alkyl, 
alkoxy or thioalkoxy groups or aryl-(Ci^)alkyl groups. When R' and R" are attached to the 
same nitrogen atom, they can be combined with the nitrogen atom to form a 5-, 6-, or 
25 7-membered rmg. For example, -NR'R" is meant to include 1-pyrrolidinyl and 
4-morpholinyl. 

Similarly, substiments for the aryl group$ are varied and selected from: -halogen, 
-OR', -OC(0)R'. -NR'R", -SR', -R', -CN, -NO2, -CO2R', -CONR'R", -OC(0)NR'R", 
.-NR"C(0)R\ -NR"C(0)2R', -NR"C(0)NR*R"', -NH-C(NH2)=NH, -NR*C(NH2)=NH, 
30 .NH-C(NH2)=NR', -SOR*, -S(0)2R\ -S(0)2NR*R", -N3, -CH(Ph)2. perfluor(Ci^)alkoxy* 
^d perfluoro(Ci^alkyl, in a number ranging from zero to ttie total number of open . 
valences on the aromatic ring system; and where R* and R" are independently selected from 
hydrogen, (Ci^8)alkyl and heteroalkyi, unsubstituted aryl, (unsubstittited aryl)-(C].4)alkyl, 

7 
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and (unsubstituted aiyl)oxy-(Ci^)d|kyl. PreferaWy» substituted aryl groups will have from 
one to four independently selected substituents, more preferably from one to three 
^naepenaentljTselectea'suBsti't^^ 



• substituents. 

:. 5: :- . 5f the substituents on adjacent atom; of the aryl- ring may optionally be 
replaced with a substituisnt of the formula'-^T-G(0)-(GH2)q-U-; wherein T and U are 
independently -NH-i'-O-, CH2 or a single bond, and q is an integer of from 0 to 2. . 
Alternatively, two of the substituents on adjacent atoms of the aryl ring may optionally be , 
replaced with a substituent of formula -'-A-(CH2)r-B-, wherein A and B are independently 

10 -012-, -O-i -NH-; -S(OK -S(0)2t, -S(0)2NR'- or a single bond, and r is an integer of 

from 1 to 3. One pf the single bonds of the new ring so formed may optionally be replaced 
with a double bond. Alternatively, two of the substituents on adjacent atoms of the aryl ring 
may optionally be replaced with a substituent of the formula -(CH2)5-X-(CH2)r» where s 
and t are integers of from 0 to 3, and X is -0-, -NR -S-, -S(0)-, -S(0)2-, or -S(0)2NR'-. 
15 The substituent R* in -NR- and S(0)2NR'- selected from hydrogen or unsubstituted 
(Gi.6)alkyl. 

The term "heteroatom" is meant to include oxygen (O), nitrogen (N), sulfur (S) and 
silicon (Si). 



20 



Compounds of formula (I) can be prepared using readily available starting materials 
or known intermediates. WO 00/547S9 describes a number of possible synthetic routes for 
the production of such coinpounds, such as those depicted in scheme 1. 
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. Scheme 1 



As^ shown in Scheme 1, aniline (i) (as representative of substituted anilines and 
5 other arylamines) can be alkylated, acylated or arylated (general addition of R group) to 
form (ii), or the dromatic ring can be deriyatized with, for example, hexafluoroacetone to 
form (iii). Treatment of (iii) with an appropriate alkylating group, acylating grpup or 
arylating group provides (iv), which can be sulfonylated with, for example, an appropriate 
sulfonyl halide to fonn (vi). Alternatively, the aniline derivative can be sufonylated to form 
10 (v), which can then be alkylated or acylated to form compounds of formula (vi). 

Other cornpounds of formula (I) can be formed by treating the substituted aniline 
(iv) (or iii), with reagents suitable for the formation of amides (vii), part^amates (viii) and 
ureas (ix). Various reagents are useful in the above scheme and can be found in, for example 
March, Advanced Organic Cbenustry 4th ed. John Wiley & Sons, New York NY (1992) 



/ 
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International Patent Application PCT/USO 1/27622 (SmithKline Beectiam pic) 
discloses compounds of formula (11): 




wherein: 
5 XisOHorNHi; 
pis 0-6; 

each R' and R^ are the same or different and are each independently selected from the group. 

consisting of H, d-^alkyl, Ci.8alkoxy and C|.8thioalkyl; 
ZisCHorN; J 
10 whenZisCH,k is 0-4; 
when Z is N» k is 0-3; 

each is the same or different and is independently ^elected from the group consisting of 
halo, -OH, C,.8alkyl, C^alkenyl, Ci^alkoxy, Ca-salkenyloxy. -S(0)aR*. -NR^R^ - 
COR^ COOR^ R'*^C00R'', OR***COOR^ CONR^R^ -OC(0)R', -R'^R'R^ - 
1 5 OR^^R^R^, 5-6 membered heterocyple, nitro, and-cyano; 

aisO, 1 or 2; 

R^ is selected from the group consisting of H, Ci.8alkyl, Cugalkoxy and Ca-galkenyl; 
each R^ and R^ are the same or different and are each independently selected from 
the group consisting of H, C|.8alkyl, Ca-salkenyl. Cj-salkynyl; 
20 R' is selected from the group consisting of H, Cj^alkyl and -NR^R^; 

R^^is C,.8alkyl; 

n is 2-8; 
q is 0 or 1 ; 

R'* is selected from the group consisting of H, Ci^salkyl, Ci^alkenyl, and alkenyloxy; 
25 Ring A is selected from the group consisting of C3.8cycloalkyI, aryl, 4-8 membered 
heterocycle, and 5-6 membered heteroaryl; 
e^ch ring B is the same or different and is independently selected -firom the group consisting 
of Ca-scyclpalkyl and aryl. 
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as being useful as agonists of LXR and their use in phannaceutical formulations to reverse 
cholesterol transport and treat atherosclerotic cardiovascular diseases and related diseases. 

With-respecHoxonipounds-oMonnula-fII)-the-term-alkyl— refers-to-d^^ 

straight or branched saturated hydropaitK>n chains containing the specified number of 
S carbon atonis. Examples of "alkyl" groups as used herein include but are not limited to 
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, t-butyl, pentyl, hexyl, octyl and the 
like. The term ''aHQrl*' also refers to substituted alky 1* wherein the substituents are selected 
from the group consisting of halo, -OR' and -SR', where is H or Cusalkyl. This 
definition of "alkyl" is also applicable to terms such as "thioalkyl" which incorporate the : 

10 **alkyr' term. Thus» a "'thioalkyr' as used herein refers to the group S-Ra where Ra is 
"alkyl" as defined. 

The term "halo" refers to any halogen atom ie., fluorine, chlorine, bromine or 
iodine. /. . 

The term "alkenyl" refers to an aliphatic straight or branched unsaturated 
15 hydrocarbon chain containing at least one and up to three carbon-carbon double bonds. 
Examples of "alkenyl" groups as used herein include, but are not limited to, ethenyl and 
propenyl. The term "alkenyl" also refers to substituted alkenyl wherein the substituents are 
selected from the group consisting of halo, -OR^ and -SR^, where R^ is H or C|.8alkyl: 

The term "alkoxy" refers to a group O-Ra where Ra is "alkyl" as defined above. 
20 The term "alkenyloxy" refers to a group p-Rb where Rb is "alkenyl" as defined 

* above. . " / 

The term "cycloalkyl" rcfers to a non-aromatic carbocyclic ring having the specified, 
number of csirbon atoms and up to three caihon-carbon double bonds. "Cycloalkyl" 
includes by way of example cyclopropyl, cyplobutyl, cyclopentyl, cyclohexyl, cycloheptyl, 
25 cyclooctyl, cyclobutenyl, cyclopentenyl, cyclohexenyl and bicyclic cycloalkyl groups such 
as bicycloheptane and bicycIo(2'.2.l)heptene..The term "cycloqlkyr* also refers to 
substituted cycloalkyl wherein the ring bears one or more substituents selected from tlie . 
group consisting of halo, -OH, Ci-galkyl, Ci-galkenyl, Ci^alkoxy, Ci^alkenyloxy, S(0)aR*, 
-NR^R^ -COR^ -COOR^ -R'^COOR^ -OR^^COOR^ -CONRV, -0C(0)R^ -R"°NRV; 
30 -OR^^^NR^R*, nitro, and cyano, wherein a is 0, 1 or 2; R^ is selected from the group 
consisting of H, Ci.8alkyl, C^galkoxy and C2^alkenyl; each R^ and R* is the same or 
different and is independently selected from the group consisting of H, Cusalkyl, C2-8alkenyl 
and Ca-galkynylj R^ is selected from the group consisting of H, Ci.8alkyl and -NR^R^; and 
R**^ is Ci^alkyl. As will be appreciated by those skilled in the art, the number of possible 
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sul^stituents on the cycloaikyl ring wUl depend upon the size of ring. In one preferred 
embodiment, the cycloaikyl is a cyclohexyl which may be substituted a$ described above. 

The-term— aryl— refers-to-aromatic-groups-selected-from-the-group-consisting-o 

phenyl, 1-naphthyl and 2-naphthyL The term "aryl" also refers to substituted aryl wherein 
the phenyl or naphthy 1 ring b.ears one or more substituents selected from this group 
consisting of halo, -OH, Ci.8alkyl, .C2^lkenyl, Ci^alkoxy, Q-galkenyloxy, S(.0)aR^, -NR7R^ 
: -COR^ -COOR^ -R'^COOR^ -OR'*^COOR^ -CONR^R', .OC(0)R^ -R^^^V, - 
. OR'^'NR^R*, nitro, and cyano, wherein a is 0, I pr 2; R^ is selected from the group consisting . 
' of H, Ciisalkyl, Gi^alkoxy and C^^alkenyl; each R^ apd R® is the same or different and is 
independently selected from the group consisting of H, Ci^alkyl.C2- galkenyl and 
Ca-galkynyl; R* is selected from the group consisting of H, Ci-galkyl and -NR^R^ and R*® is 
C|.galkyL A$ will be appreciated by those skilled in the art, the number of possible 
substituents on the aryl ring will depend upon the size of ring. For example, when the aryl 
ring is phenyl, the aryl ring may have up to 5 substituents selected from the foregoing list. 
One skilled in the art will readily be able to determine the maximum number of possible 
substituents for a 1-naphthyl or 2-naphthyl ring. A preferred aryl ring according to formula 
. (U) is phenyl, which may be substituted as described above. 

The term "heterocycle" refers to a monocyclic saturated or unsaturated non- 
aromatic carbocyclic rings and fused bicyclic non-aromatic carbocyclic rings, havirig the 
specified number of members in the ring and containing 1, 2 or 3 heteroatoms selected from . 
N, O and S. Examples of particular heterocyclic groups include but are not limited to 
tetrahydrofuran. dihydropyran, tetrahydropyran, pyran, oxetane, thietane, 1,4^dioxane, 
1,3-dioxane, 1,3-dioxaIane, piperidine, piperazine, tetrahydropyrimidine, pyrrolidine, 
morpholine, thiomorpholine, thiazolidine, oxazolidihe, tetrahydrothiopyran, 
tetrahydrothiophene, and the like. The term "heterocycle" also refers to substituted 
heterocycles wherein the heterocyclic ring bears one or more substituents selected from the 
group consisting of halo, -OH, Cugalkyl, C2-aalkenyl, Ci.galkoxy, Cz^galkenyloxy, S(0)aR*^, - 
m7R\ ^COR^ <:OOR^ -R"**COOR^ -OR'*^COOR^ -CONR^R^ -0C(0)R', -R'^R^R*, - 
OR'^*NR^R^ nitro, and cyano, wherein a is 0, 1 or 2; R^ is selected from the group consisting 
of H, Ci.galkyl, Ci galkoxy and Ciigalkenyl; each R^ and R^ is th6 same or different and is 
independently selected from the group consisting of H, C|.galkyl, Cz-galkenyl and C3. 
galkynyl; and R^ is selected from the group consisting of H, Ci.galkyl and -NR^R*; and R*° is 
Ci.galkyl. As will be appreciated by thpse skilled in the art, the number of possible 
substituents on the heterocyclic ring will depend upon the si?e pf ring. There are no 
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restrictions on the positions of the optional substituents in the heterocycles. Thus, the term 
encompasses rings having a substituent attached to the ring through a heteroatom. One 
"skiHed"in"the'^rt-will-readily-be-able-tadetermine-the-nMucipnuni-nunn^ — 



. possible substituents for any given heterocycle. A preferred heterocycle according to the 

S invention is piperidine, which may be substituted as described above. 
. ■ ' ■ The term "heterparyl" refers to aromatic monocyclic heterocyclic rings ^hd 

aromatic fused bicyclic rings having the specified number of member s.in the ring, having at 
* . : ileast pne aromatic ring and containing 1, 2 or 3 heteroatoms selected from.N, O and S.. * 
. Examples-of particular heteroaryl groups include, but are not limited to, furan, thiophene, . 

10 pyrrole, imidazole, pyrazole, triazole, tetrazole, thiazole, oxazole, isoxazole, oxadiazole, 

thtadiazole, isothiazole, pyridine, pyridazine, pyrazine, pyrimidine, qujnoline, isoquinoUne, 
benzofuran, benzothiophene, indole, and indazole. The term "heteroaryl" also refers to 
substituted heteroaryls wherein the heteroaryl ring bears one or more substituents selected 
from the group consisting of halo, -OH, C^galkyl, Ci-galkenyl, Ci.8alkoxy, Ca-salkenyloxy, 

15 S(0)nR^ -mCR\ -COR^ -COOR^ -R'^COOR^ -OR'^COdR^ -CONRV. -OC(0)R^ 
-R^^R'R^ -OR*^'R^ nitro. and cyano, wherein a is 0, 1 or 2; R^ is selected from the 
group consisting of H, Ci^galkyl, Ci.8aikoxy and C:2.8alkenyl; each R^ and R^ is the same or 
different and is independently selected from the group consisting of H, Ci^alkyl, Q-galkenyl 
and Cs-galkynyl; and R^ is selected from the group consisting of H, C,.8alkyl and -NR^R^; 

20 and R"*^ is C^galkyl. As will be appreciated by those skilled in the art, the number of 

possible substituents on the heteroaryl ring will depend upon the size of ring. There are no 
restrictions on the positions of the optional substituents in heteroaryls. Thus, the term 
encompasses rings having a substituent attached to the ring through a heteroatom. One 
skilled in the art will readily be able to determine the maximum number and locations of 

25 possible substituents for any given heteroaryl.. A preferred heteroaryl according to the 
invention is pyridine, which niay be substituted as described above. 

The term "protecting group" refers to suitable protecting groups useful for the 
synthesis of compounds of formula (!) wherein X is QH. Suitable protecting groups are 
known to those skilled in the art and are described in Protecting Groups in Organic 

30 Synthesis, 3'** Edition, Greene, T. W.; Wqts, P. G. M. Eds.; John Wiley & Sons: NY, 1999. 
Examples of preferred protecting groups include but are not limited to methyl, ethyl, benzyl, 
substituted benzyl, and tert-butyl. In one embodiment the protecting group is methyl. 
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Example 16 of PCT/USO 1/27622 (Smith Kline Beecham pic) has the following 
structure of formula (Qa): 




. . (Ha) 

5 Compounds of formula (II) can be made according to any suitable method of 

organic chemistry. One method ^ven in the specification is a solid phase synthesis process 
as depicted' in Scheme 2. 
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10 



wherein X® is -O- or -NH-, SP is solid phase, R^^ is H or a protecting group> and all 
other variables are as defined above in connection with the description of compounds of 
formula (II). 

In general, the reaction proceeds by a) reacting a solid phase-bound amine (where X 
in the compound of formula (II) is NH2) or alcohol (where X in the compound of formula 
(11) is OH) with a compound of formula (x) and a coupling agent to produce a solid phase- 
bound compound of formula (xi); b) in the embodiment wherein R*^ is a protecting group, 
deprotecting the solid phase bound compound to prepare the compound of formula (xi); c) 
alkylating the solid phase-bound contipound of formula (xi) with an alcohol of formula (xii) 
to produce a solid phase-bound compound of formula (xiii); d) reacting the solid-phase- 
bound compound of formula (xiii) with a compound of formula (xiv) to produce the soljd- 
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20 



25 



phase bound compound of formula (xv); and e) reacting the solid phase-bound compound 
of formula (xv) with a compound of formula (xvi) under reductive amination conditions to 

-produce-the-solid-phase-bound-compound-of-foFmula-(n)— The-proeess-may-op 

further comprise the step of cleaving the solid phase-bound compound of formula (II) from 
the solid phase using conventional techniques such as treatment with mild add. " 

Compounds of formula (II) are commercially available or can be prepared using 
conventional techniques such as those described in European Patent No. 303,742. 

In one preferred embodiment* LXR agonists of the present invention relates to a 
compound of formula (II), and more preferably the compound of formula (Ha). 

Compounds of formula (III) are described in U.S. Provisional Application Nos. 
09/368,427, 60/368,425 and 60/368,426, each filed March 27, 2002: 

W2 





(CR8R9). 



^(CR^RS), 



Q m 

wherein: 

X is selected from Ci-Cg alkyl. halo, -OR^^ -NR*^R'^ nitro, cyano, -COOR*^ 
-COR*', -OCOR*\ -CONR*'R"^ -N(R'^)COR'^ -N(R'^)CQNR'*R'^ -N(R*')C00R". 
-SOaH, -S02NR'^R^^ -C(=NR'^)NR*'^R'^ .N(R'^)S02R*^ and a 5 or 6-membered 
heterocyclic group; 

or X and an adjacent R^, taken together with the atoms to which they are bonded, 
form an alkylenedioxy moiety; 

' Z is CH, CR' or N, wherein when Z is CH or CR^, k is 0-4 and t is 0 or 1 , and when 
Z is N, k is 0-3 and t is 0; 

Y is selected from -0-, -S-, -N(R'°)-, and -C(R'*)(R^-; 

W* is selected from Ci-Q alkyl, Ca-Ca cycloalkyl. aryl and Het, wherein said 
C|-C8 alkyl. Ca-Cg cycloalkyl, Ar and Het are optionally unsubstituted or substituted with 
one'Qr more groups independently selected from halo, cyano, nitro, Ci-C^ alkyl, 
C3-C6 alkenyl, Ca-Q alkynyl. -Co-Cg alkyl-C02R*^ -Cp-Cg alkyl-C(0)SR*^ 
-Co-Q alkyl-CONR* *R*^ -Co-Cg alkyl-COR'^ -C0-C6 alkyl-NR' *R*'^ -Co-Cg alkyl-SR*°, 
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-QrQ alkyl-OR'*, -QrQ alkylrSOjH, -QrQ alkyl-S02NR"R". -Co^ alkyl-SOjR"*, 
-QrQ alkyl-SOR". -QrCe alkyl-OCXJR", -Co-Cs alkyl-OC(0)NR"R'*, 

Qreiralkyl-©e(€^0R-lV-€o-^«lfcyl-NR-!iG(0)0R-lV-Gff^alfcyI-^ 

-QrCs alkyl-NR"COR", where said Ci-Q all^I, i$ optionally uin$ub$tituted or substituted 
S by one ormore halo.substituents; ' . ■ 

is selected from H, halo-, Ci-Ce alkyi, CrQ alkenyl, C^Q allqrriyl, 
-QrCfi alkyl-NR"R'^ -Co-Ce alkyl-SR'". -Co-Ce alkyl^R'", -QrCe alkyl-COjR'". 
-C<rQalkyI<:(0)SR'^<:„-Qalkyl<:ONR"R".-Co-C6alkyl-COR", . 
-CVC6 aikyi-OCOR'^ ^lo-Cfi aIkyl-(X:ONR' 'R'^ -Co-Q alkyl-NR"CONR''R". 
10 -(VC6alkyl-NR"COR",-Co-C6alkyl-Het,-C(rC6alkyl-Arand 

-Co-Ce aikyl-C3-C7 cycloalkyl, wherein said Ci-Ce alkyl is optionally unsubstituted or 
substituted by one or more halo substituents, and wherein the C3-C7 cycloall^l, Ar and Het 
moietie? of said -Co-Cs alkyl-Het, -Cq-Cs alkyl-Ar and -Q-Cs alkyl-Cj-C, cycloalkyl are 
optionally unsubstituted or substituted with one or more, groups independently selected from 
15 halo, cyano. iiitro, Ci-Cs alkyl, C3-C6 alkenyl. Cj-Ce alkynyl, -Co-Cs alkyl-COzR"*, 
-Co-Cfi alkyI-C(0)SR'^ -Q-Q alkyI-CONR"R'^ -C<rCs.aIkyl-COR", 
-Co-Cfi alkyl-NR' 'R'^ .Cq-Cs alkyl-SR"'. -Co-Ce alkyl-OR"*. -Co-Cs alkyl-SOjH, 
. -C0-C6 alkyl-S02NR"R'^ -Crf-Q alkyl-SOzR'", -Co-Cs alkyl-SOR", -Co-Ce alkyl-OCOR", 
-Co-Q alkyl-0C(O)NR' •R'^ -Q-Ce alkyl-CX:(0)OR", -C0-C5 alky^NR' 'C(0)QR", . 
20 -Co-Q alkyl-NR"C(0)NR' 'R'\ and -Co-Cg alkyl-NR' 'COR'^ where said C,-C^ alkyl, is 
. optionally unsubstituted or substituted by one or more halo substituents; 

W' is selected from the group consisting Qf: H. jmlo, Ci^Cj allq^l, 
-Co^6 alkyl-NR"R'^ -Co-Ce alkyl-SR'», -Co-Q alkyl-OR'". -Cq-Q all^yl-COaR'", 
-C0-C6 alkyl-C(0)SR"*, -C^-Q alkyl-CONR' 'R'^ -Co-C^ ftlkyl-COR". 
25 -Co-C5Mkyl-OCOR'^-Co-C6alkyl-OCONR"R'^HCo-C6alkyl-NR"CONR"R'^ 
-C0-C6 alkyl-NR"COR", -CVQ alkyl-Het. -C-Ce alkyl-Ar and 
-Ci-Cft alkyl-Cs-C; cycloalkyl, wherein said Ci-Q alkyl is optionally unsubstituted. or 
substituted by one or more' halo substituents; 

Q is selected from C3-C5 cycloalkyl, Ar and Het; wherein said CyCg cycloalkyl, Ar 
30 and Het are optionally unsubstituted or substituted with one or more groups independently 
selected from halo, cyano, nitro, Ci-Cg alkyl, C3-C6 alkenyl, C3rC6 alkynyl, 
-Co-Cs aJkyl-C02R'°. -Co-Ce alkyl-C(0)SR'^ -QrCs a!kyl-CONR"R'l -Co-Cfi alkyl-COR", 
-Co-Cfi alkyl-NR"R'^ -Co-Ce alkyl-SR"*; -Co-Cg alkyl-OR'", -Q-Cfi alkyl-SOjH, 
-C0.C6 alkyl-S02NR"R'^ -Co-C« alkyl-SOzR", -QrCj alkyl-SOR'?, -Cq^Cs alkyl-OCOR'^ 
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-C0-C6 alkyl-OC(0)NR"R", -QrCs alkyl-OC(0)OR'^ -Co-Ce alky^NR"C(0)OR'^ 
-Co-Ce alkyl-NR"C(0)NR"R*^, and -CtrC6 alkyl-NR"COR'^ where said Ci-Ce alkyi is 

optionally-unsubstituted-or-substituted-by-one-or-more-h^lo-substit^^ 

pis 0-8; 

5 nisZ-S; . . 

m is 0 or 1; * 
qisOor 1; ' 
t is 0 or 1; . 

' each R' and R^ are independeiitly selected from H, halo, C1-C6 alkyU Ca-^Q alkenyl; 
10 C3-C6 alkynyl, -Co-Cs alkyl-NR"R'^ iCo-Cg ^Ikyl-OR***, -QrCfi alkyl-SR^^ 

-Ci-Ce alkyl-Het, -Ci-Cg alkyl-Ar and -CpCe alkyl-C3-C7 cycloalkyl, or R' and R^ together 
with tjie carbon to which they are attached form a 3-5 membered carbocydic or heterocyclic 
ring, wherein said heterocyclic ring contains one, or more heteroatoms selected from N, O, 
and S, where any of said Ci-Cs alkyl is optionally unsubstituted or substituted by one or 
15 more halo substituents; ' 

each R^ is the same or different and is independently selected from halo, cyano, 
nitro, C-Cfi alkyl, Cj-Ce alkenyl, Ca-Ce alkynyl. -Co-Ce alkyl-Ar, -Cq-Cs alkyl-Het, 
-Co-Cg alkyl-C3-C7 cycloalkyl, -Co-Cg al.kyl-COiR^^, -Co-Cg alkyl-C(0)SR*°, 
-Co-Cfi alkyl-CONR^^R*-, -Co-Ce alkyl-COR'\ -Co-Cg alky^NR'*R^^ QrCs alkyl-SR^^ 
20 -Co-Ce alkyl-OR'^ -Co-Ce alkyUSOaH, -Co-Ce alkyl-S02NR'^R'^ -C^Ce alkyl-SOiR^", 
-QrCe alkyl-SOR'^ -Co-Ce alkyl-OCOR'\ -Co-Ce alkyl-OC(0)NR"R". 
-QrCe alky^OC(0)OR'^ -QrQ alkyl-NR"C(0)OR", -QrCs alkyl-NR"C(0)NR"R'^ and 
-Co-Ce alkyl-NR"COR", wherein said Cj-Cs alkyl is optionally unsubstituted or substituted 
by one or more halo subsdtuents; 
25 each R** and R^ is independently selected from H, halo, Ci-Cs alkyl, 

-QrCe alkyl-Het, ^Co-Ce alkyl-Ar and -QrCs alkyl-Ca-CT cycloalkyl; 

R^ and R^ are each independently selected from H» halo, CrCe alkyl, 
-Co-Ce alkyl-Het, -Co-Ce alkyl-Ar and -Co-Ce alkyl-Ca-Cv cycloalkyl; 

R^ and R^ are each independently selected from H, halo, Ci-Ce alkyl, 
30 -C0-C6 alkyl-Het, -Co-Ce alkyl-Ar and -Co-Ce alky I-C3-C7 cycloalkyl ; 

R*° is selected from H, Ci-Cs alkyl, Ca-Ce alkenyl, Ca-Q alkynyl, -QrCs alkyl-Ar, 
-Co-Ce alkyl-Het and -Co-Ce alkyl-C3-C7 cycloalkyl; 

each R" and each R^^ are independently selected from H, Ci-Cg alkyl, . 
Ca-Cs alkenyl, Ca-Cs alkynyl, -Co-Cs alkyl-Ar, -Co-Cs alkyl-Het and 
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-Co-C6 alkyl-Cs-C? cycloalkyl, or R" and R'^ together with the nitrogen to which they are 
attached form a 4-7 membered heterocyclic ring which optionally contains one or more 

additional-heteroatoms-seleeted-from-NrOrand-S? — — — 

R'^ is selected from CrCs alkyl, Cs-Q alkenyl, Ca-Q allqinyU -Co-Ce alkyl-Ar, 

5 ^-Gsalkyl-Het and -Co-Csalkyl-CrQ cycloalkyl; 

R'"* and R*^ are each independently selected from H, Ci-Cs alkyl, C3-C6 alkenyl, 
C3<:6 alkynyl, -Q<:6 alkyl-Ar, <:(rC6 alkyl-Het, <:o-C6 alk^^ 
-Q-Ce alkyl-O-Ar, <:o-C6 alkyl-O-Het, <VQ alkyl-O-^ 
.:--Co-C6alkyl-S(0)x-CrC6 alkyl, -C9-C6alkyl-S(0)x-Ar,-^^ • • ... 

10 -Co-Q alkyl-S(0)x-C3-C7 cycloalkyl, -Co-Cs alkyi-NH-Het, -Co-Q alkyl-NH- 

C3-C7 cycloalkyl, -Co-Ce alkyl-N(C,-C4 alkyl)-Ar, -Co-Cg alkyl-N(CrC4 alkyl)-Het, 
-Co-Cfi alkyl-N(CrC4 alkyO-Q-CT cycloalkyl, -Co-Cs alkyl-Ar, -Co-Ce alkyl-Het and 
-Co-Cs alkyl-C3-C7 cycloalkyl, where x is 0, 1 or 2, or R'^ and R*^, together with the 
nitrogen to which they are attached, form a 4-7 membered heterocyclic ring which 

15 optionally contains one or more additional heteroatoms selected fromN, O, and S, wherein 
said C1-C6 alkyl is optionally substituted by one or more of the substituents independently 
selected from the group halo, -OH. -SH, -NH2, -NH{unsubstituted Ci-Ce alkyl), 
-N(unsubstituted Cj-Ce alkyl)(unsubstituted Ci-Ce alkyl), unsubstitated -OCrCe alkyl, 
-CO2H, -COiCunsubstituted C1-C6 alkyl), -CONH2, -CONH(\inspbstituted Ci-Q alkyl), 

20 -CON(unsvbsUtuted C,-C6 alkyl)(unsubstituted Cj-Ce alkyl). -SO3H, -SO2NH2, 

-SOaNHCunsubstituted CrQ alkyl) and -S02N(ansubstituted Cj-Cs alkyl)(unsubstituled 
C1-C5 alkyl); 

R'*^ is C1-C6 alkyl, -QrCe alkyl-Ar or.-CtrCe alkyl-Het; and 
R'^ is H, C1-C6 alkyl, -Co-Ce alkyl-Ar or-Go-Ce alkyl-Het. 

25 

Compounds of formula (IV) are described in U.S. Provisional Application No. 
60/368.415, filed March 27, 2002: 
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W2 



u — (CRm2), 




Q (IV) 

wherein: •■• 

XisCHorN; 

Y is N(R'°), o; or S, v^herein t is 0 Qr 1 when Y is N(R'°) or O, and t is 0 when Y is ■ 

5 5:. 

U is selected from halo, -OR'", rNR'*R". niteo, cyano, -C00R'°, -COR", 
-OCOR", -CONR"^'^ -N(R"^COR", -SO3H, -SOjNR'^R'* , -C(=NR")NR"'R", 
-NCR'^OjR'*, and a 5 ot 6-iiienibeied heterocyclic group; 

A is a phenyl fused ring moiety or a pyridyl fused ring moiety, wherein when 
10 A is a phenyl ring moiety,.k is 0-3 and t is 0 or 1 and when A is a pyridyl ring 
moiety, k is 0-2 and t is 0; , ■ 

W' is selected ftom CrCg cyclo^kyl, aryl and Het, wherein saici Cs-Cg cycloalkyl, 
Ar and Het are optionally unsubstitated or substituted with one or more groups 
. independently selected from halo, cyano, nitro, Ci-Cg alkyl, Ca-Cg alkenyl, Cs-Q alkynyl, ■ 
15 -Co-Cfi alkyl-COaR"*, -Co-Cfi alkyl-C(0)SR'°, -Cq-Cs alkyl-CONR"R'^ ^Gq-Cs alkyl-COR", 
-Co-Ce alkyl-NR"R'^ -Co-C§ alkyl-SR'°, -Cff-Ca alkyl-OR'°, -Co-Ce alkyl-SOjH, 
-Co-Cs alkyl-S62NR"R'^ -Co-Ce alkyl-SOjR'^ -Cq-Cs alkyl-SOR", -CcpCe alkyl-OCOR". 
■ -Co-Cfi alkyl-OC(0)NR"R'^, -Co-Cg alkyl-OC(0)OR". -Co-Cs alkyl-NR"C(0)OR'\ 
-Co-C'a alkyl-NR' 'C(0)NR' 'R'^, and -Co-Ce alkyl-NR' 'COR'^ where said C,-C6 alkyl, is . 
20 optionally unsubstituted or substituted. by one or more halo substituents; 

is selected from H, halo, Ci-Cs alkyl, Qi-Cs alkenyl, C2-C6 alkynyl, 
-Co-Q alkyI-NR"R", -Co-Q alkyl-SR"*, -OrQ aikyl^OR'", -Co-Q alkyl-COaR'", 
-Co-Qalkyl-CCOSR'", -Co-Q alkyl^ONR"R". -CirQ alkyl-COR", 
-Co-Q alkyl-OCOR". -QrCs alkyl-OCONR"R", -Q-Cfi alkyl-NR"CONRMR'*. 
25 . -Co-Q alkyl-NR"COR",-Co-C6alkyl-Het.-C(rC6alkyl-Ar and 

-Q-Q alkyl-Cj-Cy cycloalkyl, wherein said Ci-Ce alkyl. is optionally unsubstituted or 
substituted by one or more halo substituents, and wherein the Ca-C? cycloalkyl, Ar and Het 
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moieties of said -Cq-Q alkyl-Het, -QyCe alkyl-Ar and -Cq-Cs aIkyl-C3-C7 cycloalkyl are 
optionally unsubstituted or substituted with one or more groups independently selected from 

^haloreyanornitrorGi-Gs-alfcylrGa-Gfi-dkenylr^-Ge-alkynylr-G^^ 

•Co^Ca alkyl-C(0)SR'^ ^o-Q alkyl-CONR" "R'^ -Co-Cd alkyI-COR'\ 
5 -CtrCfi alky^NR"R'^ -Co-Cg alkyl^R'^ -QrQ alkyl-OR'^ -Co^Q alkyl-SOjH, ' 

<VC6 alkyl-SOaNR'^R'^, -Co-Ce alkyi-SOzR'^ -Q-Cfi alky^SOR*^ .OrQ alkyl-OCQR*^,; 
-Co-Q alky^OC(0)NR"R'^ -Co-Q alkyI-OC(0)OR'^ -QrCg alky^NR"C(0)OR'^ 
-Co-Cfi alky^NR"C(0)NR"R*^ and -QrQ alkyl-NR"COR", where said Ci-Q all§yl, is ,/ . 
optionally unsubstituted or substituted by one or more halo substituents; 
10 W^- is selected from the group consisting of: H, halo, Ci-Ce alkyl, * ' ' . 

-Co-Ce alkyl-NR* ^R^\ -Co-Q alkyi-SR'°, -Co-Cg alkyl-OR'°, -Co-Cs alkyl-COzR*^ 
-Co-Cfi aiky!-C(0)SR'° -Q-Cfi alkyl-CONR*'R*^ -Co-Cs alkyl-COR", 
-Co-Cfi alkyl-OCOR^\ -Co-Cg alkyl-OCONR"R*^ -Co-Cg alkyl-NR"CONR"R*^ . 
-Co-Cfi alkyl-NR"COR*\ -Co-Ce alkyl-Het, -C-Ce alkyl-Ar and 
15 -Ci-Ce alkyl-Ca-Cy cycloalkyl, wherein said CrCg alkyl 13 optionally unsubstituted or 
. substituted by one or more halo substituents; 

Q is selected from Ca-Cg cycloalkyl, Ar and Het; wherein said Ca-Cg cycloalkyl, Ar 
and Het are optionally unsubstituted or substituted with one or more groups independently 
selected from halo, cyano, nitro, Ci-Cs alkyl, Cj-Cg alkenyl, Ca-Ce-alkynyl, 
20 -Co-Ce alkyl-COzR'^, -Co-Cg alkyl-C(0)SR'^, -Cp-Cg alkyl-CONR* *R'^ -Co-Ce alky^COR*^ 
-Co-Cfi alkyl-NR"R'^ -Cq-Q alkyl-SR^**, -CcrCg alkyl-OR'°, -Co-Cs alkyl-SOsH. 
-C0-C6 alkyl-S02NR"R'^ -QrCs alkyl-SOaR"**, -QrCa alkyl-SOR", -QrCe alkyl-OCOR", 
-QrCfi alkyl-OC(0)NR"R'^ -QpCs alkyl.OC(0)OR'\ -Co-Cg alky^NR"C(O)0R'^ 
-Co-Ce alkyl-NR"C(0)NR"*R*^ and -Co-Cs alky^NR"COR'^ where said Ci-Cg alkyl is 
25 optionally unsubstituted or substituted by one or more halo substituents; 
p is 0-8; 
n is 2-8; 
misOorl; 
qisOorl; 
30 tisOorl; 

' each and R^ are independently selected from H, halo, CrQ alkyl, C3-C6 alkenyl, 
C3-C6 alkynyl. -Co-Cfi alkyl-NR'*R'^ -Co-Cg alkyl-OR'°, -Co-Cg alkyl-SR*^ 
-Ci-Ce alkyl-Het, -Ci-Cg alkyl-Ar and -Ci-Ce alkyl-Cj-C? cycloalkyl, or R' and R^ together 
with the carbon to which they are attached form a 3-5 membered carbocyclic or heterocyclic 
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ring, wherein said heterocyclic ring contains one, pr more heteFoatoms selected from N, O, 
and S, where said CrQ alkyl is pptionally unsubstiituted or substituted by one or more halo 

substituents; — — 

each is the same or different and is ind^ndently selected from halo, cyano, 
5 nitro, C.-Cs alkyl, Cj-Cj alkenyl. Cj-Q alkynyl, -Co-Ce alkyl-Ar, -OrQ alkyl-Het, 
•: . -Co-Q alkyl-Ca-C, cyCipalkyl, -QrCe ^Ikyl-COzR'", -Q-Cfi alkyl-C(0)SR", 
\ TCo-Ce alkyl-CbNR"R". -QrQ alkyl-COR", -QrCe aIkyl-NR"R". -QyCs alkyl^R'", .• " 
-Cp-Q alkyl-OR'^ -Qi^rfi alkyl-SOsH, -Q-Q alkyl•^02l^"R'^ -Go<:6 alkyl-^^ 
•-Co-C6aIky^SOR•^-Co-C6alkyl-C)COR'^-CVC<alkyl-OC(0)NR''R'^ .• • 

10 ■^•<:6alkyl<>C(0)OR'^^:o-Qalkyl-NR"C(0)6R'^-CVQaIkyl-^^^ ' 
-Co-Q alkyl-NR"COR'^, wherein said Ci-Q alkyl is optionally unsubstituted or sQbstituted ' 
by one or more'halo substituents; 

each R"* and R^ is independently selected from H, halo, Ci-Q alkyl, 
-Co-Cs alkyl-Het, -Co-Ce alkyj-Ar and -Co-Cg alkyl-Cj-C, cycloalkyi; 
15 R® and R' are each independently selected from H, halo, CrCe alkyl, 

-QrQ alkyl-Het. -Co-Cs alkyl-Ar and -Co-Cfi alkyl-Cs-C, cycloalkyi; 

R* and R' are each independently selected from H, halo, Ci-Cs alkyl, 
-Co-C6 alkyl-Het, -Cq-Cs alkyl-Ar and -Co-Cg alkyl-Cj-C, cycloalkyi; 

R"* is selected from H, Ci-Ce alkyU Cj-Ce alkenyl. Cs-Q alkynyl, -Co-Ce alkyl-Ar. 
20 -Co-Q alkyl-Het and -Q-Q alkyl-Ca-C? cycloalkyi; 

each R" and each R" are independently selected from H, Ci-Q alkyl, 
C3-Q alkenyl, C3-C6 alkynyl, -Q-Q alkyl-Ar, -Q-Q alkyl-Het and 
-Q-Ce alkyl-C3-C7 cycloalkyi, <»- R" and R'^ together with the nitrogen to which they are 
attached form a 4-7 membered heterocyclic ring which optionally contains oiie or more 
25 additional heteroatoms selected from N, O, and S; 

R" i5 selected from Q-Ce alkyl, C3-Q alkenyl, C3-Q alkynyl, -Q-Ce alkyl-Ar, 
-Q-C6 alkyl-Het and -Q-Q alkyl-Cs-Q cycloalkyi; 

R'* and R'* are each independently selected ftom H, C|-Q alkyl, C3-Q alkenyl, 
C3-C6 alkynyl, -Q-Q alkyl-Ar, -Q-Cs alkyl-Het, -Q-Q alkyl-Cj-Q cycloallqrl, 
30 -Co-e6alkyl-0-Ar.-Co-C6alkyl-0-Het,-Q-C6alky!T(M:3-C7 cycloalkyi, 

• -Q-Q alkyl-S(0)x-C,-Q alkyl, -Q-Cg alkyl-S(0)x-Ar. -Q-Cs alkyl-S(0)x-Het, • 
-Co-C6alkyl-S(0),7C3-C7 cycloalkyi, -Co-Cs alkyl-NH-Ar, -Q-Cg alkyl-NH-Het, 
-Q-Ce alkyl-NH-Cj-C, cycloalkyi, -Co-Cs alkyl-N(C,-C4 alkyl)-Ar, 
-Q-Q alkyl-N(C,-Q alkyl)-Het, -Co-Q alkyl-N(C,-C4 alkyO-Cj-C, cycloalkyi, 
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-Co-Cs alkyl-Ar, -Gb-Cg ^Ikyl-Het and -Qj-Cg alkyl-Cs-C? cyploaliyl, where x is 0. 1 or 2, or 
R''^ and R'^ (ogeth^r with the nitrogen to which they are attached, form a 4-7 membered 

r-heterocyclic-ring-whxeh-optionally-cQntaihs-one-oi>ni9re-additional-heteroatonis-^^ 

from N, 0» and S, wherein said Ci-Ce alkyl is optionally substituted by one or more of the 
5 substituents independently selected from the group halo, -rOH, -SH, ••NH2, 

-NH(unsubstituted CrQ alkyl), -N(unsubstituted CpCg alkyl)(unsubstituted C|-Q alkyl), . 
unsubstituted -OCpCe alkyl, -CO2H, -COaCunsubstituted CrQ alkyl), -CONH2, 
-CONH(unsubstituted d-Ce alkyl), -CQN(unsubstituted Cj-Ce alkyl)(unsubstituted * 
CrCe alkyl), -SO3H, -S02NH2, -S02NH(unsubstituted Ci-Ce alkyl) and 
10 -S02N(unsubstituted Ci-Ce alkyl)(unsubstituled Ci-Cs alkyl); 

R^^ is C^-C^ alkyl, -Co-Ce alkyl-Ar or -C(pC6 alkyl-Het; and 
R" is H, CrCe alkyl, -Cq-Cg alkyl-Ar or -Co-Ce alkyl-Het. 

Unless otherwise provided, each alkyl, alkoxy, alkenyl, alkynyl, cycloalkyl, aryl or 
Het (including any 3-5-membered, 4-7-niembered or 5-7-nienibered carbocyclic or 
15 heterocyclic rings or ring moieties) in the compounds of formula (III) and (IV) is 
independently unsubstituted or substituted with one ore more substituents defined 
hereinbelow. 

In the compounds of formula (IV), group A is defined as a phenyl or a pyridyl fiised 
ring moiety and is exemplified by the following: 
20 Group A fused ring moiety: 

phenyl: pyridyl: 




As used to define the compounds of formulas (HI) or (IV), the term "alkyl" 
25 represents a straight-or branched-chain saturated Hydrocarbon, containing 1 to 10 carbon 

atoms, unless otherwise provided, which may be unsubstituted or substituted by one or more 
of the substituents described below. Exemplary alky Is include, but are not limited tp methyl 
(Me), ethyl (Et), n-propyl, isopropyl, n-butyl, isobutyl, t-butyl, n-pentyl, neopentyl and 
hexyl and stractural isomers thereof. Any "alkyl" herein may be optionally substituted by 
30 one or more of the substituents independently selected from the group halo, -OH, -SH, 
-NH2, -NH(unsubstituted CrQ alkyl), -N(unsubstituted d-Q alkyl)(unsubstituted 
C1-C6 alkyl), unsubstituted -OCrCs alkyl, and -CO2H. 
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When combined with another substituent term as used to deOne the compounds of 

i 

formulas (in) or (IV) (e.g.. aryl or cycloalkyl as in -alkyl-Ar or -alkyl-cycloalkyl), the 
^alkylMeinnti-therein-refeFS-to-an-alkylene-moietyT-that-isran-unsub.^ 

$traight-or branched-chain saturated hydrocarbon moiety, containing I to 10 carbon atoms, 
• 5 unless otherwise provided. For example, the term "-Cq-Q alkyl-Ar", where C is 1-6 is * 

• • intended to mean the' radical -alkyNaryl (e.g*, -GH2-aryl or -CH(CH3)-aryl) and is • : 

represented by the bonding arrangement presentin a benzyl group. The term "Qo alkyl" in a • 

• moiety, such as -Co-Ce alkyl-Ar or -O^QrCs alkyl)-Ar, provides for no alkyl/alkylene , . 
group being present'in the moiety. . Thus, when C is zero, -Co-Ce alkyl-Ar is equivalent to 

10 -At and -0-(Q)-C6 alky 1)-Ar is equivalent t6 -O-Ar. 

As used to define the compounds of formulas (ID) or (IV), the term "alkenyl" 
represents a straight-or branched-chain hydrocarbon, containing 2 to 10 carbon atoms, 
unless otherwise provided, and one or more carbon-carbon double bonds. Alkenyl groups 
may be unsubstituted or substituted by one or more of the substituents described below. 

15 Exemplary alkenyls include, but are not limited ethenyl, 1-propenyl, 2-propenyl, 1-butenyl, 
2-butenyl, isobutenyl, butadienyl, pentenyl and hexenyl and structural isomers thereof. 
Both cis (Z) and trans (E) isomers of each double bond that may be present in the 
compQunds of formula (HI) or (IV) are included within the scope of this definition. Any 
"alkenyl" herein may be optionally substituted by one or more of the substituents 

20 independently selected from the group halo, -OH, -SH. -NHj, -NH(unsubstituted 

C|-C6 alkyl). -N(unsubstituted Ci-Cs alkyl)(unsubstituted Ci-Ce alkyl), unsubstituted 
-0C|-C6 alkyl, and -COiH. 

As used to define the compounds of formulas (HI) or (IV), the term "alkynyl" 
represents a straight- or branched-chain hydrocarbon, containing 2 to 10 carbon atoms, 

25 unless otherwise provided, and one or more carbon-carbon triple bonds and, optionally, one 
or more carbon-carbon double bonds. Qoth cis (Z) and trans (E) isomers of each double 
bond that may be present in the compounds of formula (III) or (IV) are included within the 
scope of this definition, l^xemplary alkynyls include, but are not limited ethynyl, propynyl 
(propargyl, isopropynyl), 1-butynyl, 2-butynyl, 3-butynyl, pentynyl and hexynyl and 

30 structural isomers thereof. Any "alkynyl" herein may be optionally substituted by one or 
more of the substituents independently selected from the group halo, -OH, -SH, -NH2» 
-NH(unsubstituted d-Ce alkyl), -N(unsubstituted Ci-Ce alkyl)(unsubstituted Ci-Q alkyl), 
unsubstituted -OCi-Q alkyl. and-CO^^H. 
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As used to define the compounds of formulas (HI) or (IV), when an alkenyl or 
alkynyl group is a substituent on an oxygen, nitrogen or sulfur atom (e.g., as in o^y (-OR), 

thio-(-^R^rester-(-6O2R-or--€(O)SR0raniino-(-NRR^.or'amido-(--CONR^ 

like), it is i^nderstood thai a doqble or triple bond of the alkenyl or alkynyl group is not 

5 • • located on carbons that are (X,p to the oxygen, nitrogen or sulfur atom. Compounds 

containing ene-amino or enol-type moieties (-NR-CR=eR- or -0-CR=CR-) are not intended 
:. * to be included within the scope of the defmition of the compounds of formula (HI) or (TV); 

As used to define the compounds of formulas (JPH) or (IV), the term "cycloalkyr* . . 
. • represents a non-aromatic monocyclic, bicyclic,* or tricyclic Hydrocarbon containing .from 3 

10 to 10 carbon atoms which may be unsubstituted or substituted by one or more of the . . 
substituents described below and may be saturated or partially unsatureited. Exemplary ' 
cyclo^kyls include monocyclic rings having from 3-7, preferably 3-6, carbon atoms, such 
as cyclopropyl, cyclobutyl, cyclopentyl. cyclopentenyl, cyclopentadienyl, cyclohexyl, 
cyclohexenyl and cycloheptyl. Any "cycloalkyl" herein may be optionally substituted by 

15 one or more of the substituents independently selected from the group halo, cyano, 

CrC6 alky] (which specifically includes d-Ce haloalkyl, -Co-Ce alkyl-OH, -Cq-Cs alkyl-SH 
and -Co-Cfi alkyl-NR'R"), Cj-Q alkenyl, oxo, -OCrCfialkyl, -OCrCg alkenyl, 
-Co-Ce alky^COR^ -Q-Cfi alkyl-COaR', -Co-Ce alkyl-CONR'R", -OCo-Ce alkyl-COjH, 
-OCa-Cfi alkyl-NR'R", and -Cq-Cg alkyl-SOzNR'R", wherein each K and R" are 

20 independently selected from H or unsubstituted Ci-Ce alkyL 

As used to define the compounds of formulas (IE) or (IV), the terms " Ar" or "aryl" 
is used interchangeably at all occurrences mean a substituted or unsubstituted carbocyclic 
aromatic group, which may be optionally fused to another carbocyclic aromatic group 
moiety or to a cycloalkyl group moiety, which may be optionally substituted or 

25 unsubstituted. Examples of suitable Ar or aryl groups include phenyl, naphthyl indenyl, l- 
oxo-lf/-indenyI and tetrahydronaphthyl. Any "Ar", "aryl" or "phenyl" herein may be 
optionally unsubstituted or substituted by one or more of the substituents independendy 
selected from the group halo, cyano, Ci-Ce alkyl (which specifically includes 
C,-Q haloallq^l, -Cq-Q alkyl-OH, -QrCe alkyl-SH and -QrCe alkyUNR'R"), Cj-Q alkenyl, 

30 -OCi-Cgalkyl, -OCpCe alkenyl, -Co^-Cg alkyl-COR, -Cq-Q alkyl-COiR', 
-Co-Cfi alkyl-CONR'R", -OQrQ alkyl-COiH, -OCz-Cs alkyl-NR'R", 
-Co-Cg alkyl-C(=NRONR'R", and -Co-Ce alkyl-SOjNR'R", wherein each R' and R" are 
independently selected from H or unsubstituted Ci-Cg alkyl. 
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As used to define the compounds of forniplas (HI) or (IV), the term "Het** means a 
stable 5- to 7-membered monocyclic, a stable 7- to lO-rnembered bicyclic, or a stable 1 1- to 

^I'S'^membered'tricyclic-heteroeyeliQ-ring-groupraltof-which-are-satura^ 

aromatic, and consist of carbon atoms and from one to threei bet^rQatoms selected from the 
5 group consisting of N, O. and Si and which includes bicyclic and tricyclic ring$ containing * 
. . one or more fused cycloalkyl, aryl (e.g„ phenyl) qr heteroaryl (aromatic Het) ring moieties. 
As used hejp^in tlxe term "Het" is also intended .to encompass, heterocyclic groups containing 
njtrogen and/or sulfur where the nitrogen or sulfur heteroatotns are optionally oxidized or . 
thQ nitrogen heteroatom is optionally quatemized. The heterocyclic group may.be attached . 
10 at any heteroatom or carbon atom that results in the creation of a stable structure. Any 
"Het" herein may be optionally unsubstituted or substituted by one or more of the 
substituents independently selected from the group halo, cyano. C|t<::6 alkyl (which 
specifically includes Ci-Q haloalkyl. -Co-Ce alkyl-OH, -QrQ alkyl-SH 
-Co-Cfi alkyl-NR'R"), Ca-Cg alkenyl, oxo, -OCrCsalkyl, -OCi-Cs alkenyl, 
15 -Co-Q alkyl-COR\ -Co-Ce alkyl-COaR', -Co-Ce alkyl-CONR*R", -OCo-Ce alkyl-COaH, . 
-OC2-C6 alkyl-NR'R", -Co-Cg aIkyl-C(=NR')NR'R" and -Q-Ce alkyl-SOiNR'R", wherein 
each R and R" are independently selected from H or unsubstituted Ci-Ce alkyl. 

Examples of such heterocyclic groups include, but are not limited to piperidinyl, 
piperozinyl, 2-oxopipera2inyl, 2-'Oxopiperidinyl, 2-oxopyrrolodinyl, 2-oxoa?epinyl, 
20 azepanyl, pyrrolyl, 4-piperidonyl, pyrrolidinyl, pyrazolyl, pyrazolidinyl, iraidazolyl, 
pyridinyl, pyrazinyl, oxazolidinyl, oxazolinyl, oxazolyl, isoxazolyl. morpholinyl, 
thiazolidinyl, thiazolinyl, thiazolyl, 1,3-benzodioxolyl (e.g., methylenedioxy-substituted 
phenyl),* 1,4-benzodioxolyI, quinyclidinyl, indolyl, quinolinyl, isoquinolinyl/ 
benzimidazolyl, benzopyranyl, benzoxazolyl, furyl, pyranyl, tetrahydrofuryl, 
25- tetrahydropyrahyl, thienyl, benzoxazolyl, benzofuranyl, b^nzothienyl^ dihydrobenzofuranyl, 
dihydrobenzothienyl, dihydroindplyl, tetrazolyl, thiamorpholinyl sulfoxide, thiwiorpholinyl 
sulfone, and oXadtazolyl, as well as tri^zolyl, thiadiazolyl, ox'adiazolyl, isoxazolyl, ' 
isothiazolyl, imidazolyl, pyridazinyl, pyrimidinyl and triazinyl which ar^ available by 
routine chemical synthesis and are stable. 
30 Exaimple§ of the 4-7 membered heterocyclic rings .useful in the compounds of 

formula (HI) or (XV), include, but are not limited to azetidinyl, piperidinyl, piperazinyl, 2- 
oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrrolodinyl, azepanyl, pyrrolyl, 4-piperidonyl, 
pyrrolidinyl, pyrazolyl, pyrazolidinyl, imidazolyl, pyridinyl, pyrazinyl, oxazolidinyl, 
oxazolinyl, gxazolyl, i$oxazolyl, morphoUnyl, tbia^olidinyl, thiazolinyl, thiazolyl, furyl. 
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pyranyl, tetrahydrofuryll tetrahydropyrajiyl, thienyl, tetrazolyl, thiamorpholinyl sulfoxide, 
thiamorpholinyl sulfone, and oxadiazolyl, as well as triazolyl, thiadiazolyl, oxadiazolyl, 

isoxazolylrisothiazolyVimidazolylr-pyddazinyl,^^^ 

available by routine chemical synthesis and are stable. The 4-7 membered heterocyclic 
5 * group may be optionally unsubstituted or substituted by one or more of the substituents 
. . independently selected from the group halo, cyano, Ci-Cg alkyl (which specifically includes 
G,<:6 haloalkyl, -Co-Cs alkyl-GH. -Q-Cfi alkyl-^H and -Co-Q^ 
.:. ; oxp;-OGi<:6alkyl.<>Ct-C6^1kenyU.Q,.C6allQr^^^ 

• -Co-Cs alkyl-CONR■R^ ^QrCfi alkyl^ZOjH, ^OCa-Cfi alky^ 
10. -Co-C6 alI?:yl-C(=NR')NR'R" and -QrCs alkyl-SOaNR'R", wherein each R' and R" are 
independently selected from H or unsubstituted CrQ alkyl. 

Examples* of 5 or 6 membcFed heterocyclic groups include, bnt are not limited to 
piperidinyl, piperazinyl, 2-oxopipera2inyl, 2-oxopiperidinyl, 2-oxopyrrolodinyl, pyrrolyl, 
4-piperidonyl, pyrrolidinyl, pyrazolyl, pyrazolidinyl, imidazolyl, pyridinyl, pyrazinyl, 
. 15 oxazolidinyl, oxazolinyl, oxazolyl, isoxazolyl, morpholinyl, thiazoUdinyl, thiazolinyl, 
thiazolyl, fiiryl, pyranyl, tetrahydrofuryl, tetrahydropyranyl, thienyl, tetrazolyl, 
thiamorpholinyl sulfoxide, thiamorpholinyl sulfone, and oxadiazolyl, as well as triazolyl, 
thiadiazolyl, oxadiazolyl, isoxazolyl, isothiazolyl, imidazolyl, pyridazinyl, pyrimidinyl and 
triazinyl which are available by routine chemical S3mthesis and are stable. The 5-6 
' 20 membered heterocyclic group may be attached at any heteroatom or carbon atom that results 
♦ in the creation of a stat>le structure. The 5-6 membered heterocyclic group may be 
optionally unsubstituted or substituted by one or more of the substituents independently 
selected from the group halo, cyano, CrQ allq^l (which speciflcally includes 
CrCe haloalkyl, -OrQ alkyl-OH, -Cp-Cg alkyl-SH and -Co-Ce alkyl-NR'R"), C3-C6 alkenyl, 
25 0x0. -OC,-C6jdkyl, -OC,-C6 alkenyl, -Q-Q alkyl-COR\ -QrCe dlkyl-COjR. 
-Co-Cg alkyl-CONR-R", -OQrCe ^Ikyl-COzH, -OC^-Cs alkyl-NR'R", 
•C0-C6 alkyl-C(=NR')NR'R" and -Co-Q alkyl-SOjNR'R", wherein e^ch R and R" are 
independently selected from H or unsubstituted Ci-Q alkyl. 

In the compounds of formulas (III) and (TV), die terms "halogen" and "halo" 
30. represent chloro, fluoro, bromo or iodo substituents; "alkpxy" is intended to mean the . 

radical -ORa, where R^ is an alkyl group, wherein alkyl is as defined above, provided that 
-0-C| alkyl may be optionally substituted by one or more of the substituents independently 
selected from the group halo and -CO2H. (exemplary alkoxy groups include methoxy, 
ethoxy, propoxy, and the like); "phenoxy" is intended to mean the radical -ORor, where Rar 
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is a phenyl group; "acetoxy" is intended to mean the radical -0-C(=0)-methyl; 
"ben?oyloxy" is intended to mean the radical -0-C(=0)-phenyl; and "oxo" is intended to 
-mean-the-keto-difadieal-rrOy-such-as-present-on-a-pyrrolidin^S-one-ring- 



A method for the preparation of compounds of formula (III), comprises the steps of: 
(a) reacting an alcohol having the formula: HY'-CCR'^R'VL, wHere Y' is -O,.- 
-S-, -NH or protected -NH and L is a leaving group, such as a halogen (ipdide, bromide or 
chloride), sulfonate (tosylate, mesylate, triflate, etc.) or is a group that is converted to a ' . • 
leaving group (e.g., an alcohol), with an alcohol having the * r.- :i 



' foimula: (CR'R*)p ^ where X is a protected carboxylic acid moiety, to form a 

10 compound having the formula: (CR^F¥Op ; % 

(b) reacting the compound formed in step (a) with a secondary amine having 

Q (CRBR?)— N (CR«R %- Y 

the formula to form a compound having the 

formula: 

(CR«R^„ 

X (CRiR2)p«^ -j^Y-r— (CRW)„ Ijl 

(CRW)^ 

Q 

15 (c) converting the protected carboxylic acid moiety into a desired amide 

moiety; and 

(d) optionally oxidizing the compound, formed in step (b) to the N-oxide 

thereof. 

Another method for the preparation of compounds of formula (ID), comprises the 
20 steps of: 

28 




TBO0OO9P 



(a) reacting an acetylene having the formula: R*0-(CR'^R^)„.rC=C-H, where R' 
is a hydroxyl protecting group, with a halogen-containing aromatic compound having the 
formula • • — ■ — 




Halo 

, where X is a protected carboxylic acid moiety and Halo 
is bromo or iodo, in the presence of a catalyst to form a compound having the formula: 




(CR4R5)^OR* 

(b) reducing the compound formed in step (a) and converting the protected 
hydroxyl group into a leaving group, L, such as a halogen (iodide, bromide or chloride), 
sulfonate (tosylate, mesylate, triflate, etc.) or is a group that is converted to a leaving grpup. 
(e.g., an alcohol), to form a compoupd having the formula: 




CH2CH2 (CR1*R5)„:^— L 



(c) reacting the compound formed in step (b) with an amine having the 
formula: 

Q (CRW)q N-^(CR«ROm f— W2 

to form a compound having the formula: 



W2 




(CR6R7)„ 

CH2CH2 {CR^R%— N 

(CRW), 
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(d) ^ converting the protected carboxylic acid moiety into a desired amide 
moiety; and 

* (e) optionally-oxidizing-thecornpound.-fonned.in.step,(b)-to.the^^oxide- 



thereof. 

S Another method for the preparation of cofnpotuids of formula (III), comprises the-; 

steps of: 

• • * (a) reacting ari alcohol having the formula: L'-(CR^R^n-L» where L' and L are- 

leaving groups, which may be the same or different, such as a halogen (iodide, bromide or 
chloride), sulfonate (tosylate, mesylate, triflate, etc.) or is a group that is converted to a - 

10 leaving gi'oup (e.g., an. alcohol), with a compound having the 




formula: ^ ^ where is -0-, or -NH- and X is defined as above 

or a protected form thereof, to form a compound having the 

formula: ^<CR'FP)p'^ ^ 

(b) reacting the compound formed in step (a) with a secondary amine having 

Q (CR8R9)q— N '(CRW)„ 

15 the formula - ^ to form a compound having the 

formula: 



X_(QRiR2)^-U- _j_Y._(CR4RS)_,jr 

(CR«R»), 




Q 



(c) removing any protecting groups; and 

(d) Qptionally oxidizing the compound formed in step (b) or (c)to the N-oxide 



20 thereof. 
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Another method for the preparation of compounds of formula (III), comprises the 
steps of: 

(j^ reacting-a-eompotmd-ha^ng-the-fonnula: 




N==7^ — (CR^R')p ^ ^ where Y is -Os -S-, or -NH- and K is a suitable 

.5 • . protecting group for -OH, -SH, or -NH2, with a hydraztde or azide to form a. heterocyclic- . * 
containing compound having the formula: 




(b) optionally protecting the NH moiety of the heterocyclic group with a 
protecting group, and removing the R' protecting group; 
10 (c) reacting the compound formed in step (b) with a compound having the 

formula: LHCR^R^n-L. . where L' and L are leaving groups, which may be the same or 
different, such as a h^ogen (iodide, bromide or chloride), sulfonate (tosylate, mesylate, 
triflate, etc.) or is a group that is converted to a leaving group (e.g., an alcohol), to form a 
compound having the formula: 




-r (CR'«R5)„ L 

15 ^ {OB}P?)f ^ ^ where P is an optional protecting group 

orH; 

(d) reacting the compound formed in step (c) with an ainine having the 
formula: 

Q (CR8R«)q N (CRSRT)^ 

20 



to form a compound having the structure: 
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W*2 



Het (CRm?)p 



Q ■ ; and 

(e) removing any protecting groups. 

" Another metho4 for the preparation of conmpounds of formula (HI), comprises the 
steps of: 

(a) . reacting an acetylene having the formula: R'0-(CR''R^)n.i-C=C-H, vi^here R' 
is a hydroxyl protecting group, with a halogen-containing aromatic compound having the 
formula 

(R^). * . * 

(l 4^HaIo 

(CR^R2)p ^ where Halo is bromo or iodo, in the presence of a 

catalyst to form a compound having the formula: 

[T I -^.(CR^RSj^OR' 
^(CRW)^^ 

(b) reducing the compound formed in step (a) anc| converting the protected 
hydroxyl group into a leaving group, L, such as a halogen (iodide, bromide or chloride), 
sulfonate (tosylate, mesylate, triflate, etc.) or is a group that is converted, to a leaving group 
(e.g., an alcohol) to form a compound having the formula: 



It 4— CH2CH2 (CR^RS)^— L 



^(CRm2)>^ Z 
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(c) reacting the compound formeci in step (b) with eui amine having the 
formal^: 



Q (CR8R9), N (CR8R')„ ( — W2 



H 

to form a compound having the fonnula: 



W2 



X— (CRm%-||- -j^CHaCHjj (CR*R5)„:7-N • 

(CWR9), 



t 

(d) removing any protecting groups; and 

(e) optionally oxidizing the compound formed in step (c) or (d) to the N-o3(ide 

thereof. 

Another method for the preparation of compounds of formula (III), comprises the 
steps of: 

(a) reacting an alcohol having the formula:- Hb-(CR^R\-L, where L is a 
leaving group, such as a halogen (iodide, bromide or chloride), sulfonate (tosylate, mesylate, 
tiiflate, etc.) or is a group that is converted to a leaving group (e.g., an alcohol) with a 




phenol having the fonnula: ^ (CR^R% |p form an aryl ether having 

^ (I ' ^O— (CR4R5)— L 

the fonnula: 

H N 

(b) reacting an amine having the formula ^ with and an aldehyde 

having the formula Q-CHO or a ketone to form a secondary amine having the formula: 
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Q (CR«R»), — NH (CROR' 



v\ — i 



(c) reacting the ether formed in step (a) with the secondary amine formed in 
step (b) to form a compound of this invention having the formula: 

Q 

5 (d) when R'^ is other than H, optionally converting the compound, formed in 

step.(c) to the compound of this invention, wherein R'^ is H. 

Another method for the preparation of compounds of formula (HI), comprises the 
steps of: - 

(a) reacting an alcohol having the formula:. HO-(CR'*R^)a-L, where L is a 
10 leaving group, such as a halogen (iodide, bromide or chloride), sulfonate (tosylate, mesylate, 
triflate, etc.) or is a group that is converted to ^ leaving group (e.g., an alcohol), with an 

Q (CRaR9)q NH (OH^W) ( 



amine having the formula: 




HO {CR'»RS)„ iN<^ 

(CRW), 



to. form a tertiary amine having.the formula: Q 

(b) . reacting the tertiary amine formed in step (a) with a phenol having the 
(R^ 




15 formula: ° ^(CR'R^)^ ^ to fornt) a compound of this invention having the 

formula: 
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Q (CFHRS)- N,^- r«- 

(CR8R% 




Q 



(c) when R is other than H, optionally converting the compound, formed in 
step (b) to the compound of this invention, wherein R^*' is H, . 



Another method for the preparation of compounds of formula (HI), comprises the' 
steps of:: 



' (a) reacting an alcohol having the formula: HO-(CR'*R^)n-L, where L is a 
leaving group, such as.a halogen (iodide, bromide or chloride) or sulfonate (tosylate, 
mesylate,'triflate, etc.), with a phenol having the formula: 




10 



form an ether-alcohol having the formula: 




(b) converting alcohol moiety of the ether-alcohol formed iii step (a) into L', ' 
where L* is a leaving group $uch as a halogen (iodide, bromide or chloride), sulfonate 
(tosylate, mesylate, triflale, etc.) or is a group that is converted to a leaving group (e.g., an 
alcohol) and treating the resulting corppound with an amine having the formula: 




to form a compound of this invention having the formula: 
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Q ,and 

(c) • when'R**^ is other than H, optionally converting the cortpound. fo^ . 
step (b) tb the compound of this invention, wherein is H. 

• The method for the pireparation of compounds of fonnula (IV), comprises the steps 

5 of: 

(a) coupling an acetylene having the fonnula: with a phenol having the 
formula: 




U (CRiR2)p ^ where Halo is a halogen selected from iodo or bromo, in the 

I>resence of a metal catalyst to fpnn an aryl-alcohol having the formula: 




— (CR*R5)„ OH 

(b) converting alcohol m>iety of the aryl-alcohol formed in step (a) into L', 
where is a leaving group such as a halogen (iodide, bromide qt chloride), sulfonate 
(tosylate, mesylate, triflate, etc.) or is a group that is converted to a leaving group (e.g., an 
alcohol), and treating the resulting compound with an amine having the fonnula: 

Q (CR8R»)q NH (CR6R7) ^ 

15 

to form the compound of formula (IV); 

(c) optionally converting the compound of formula (IV)from step (b) into 
another comjpound of formula (IV); and 

(d) optionally oxidizing the compound, formed in step (c) to the N-oxide 

20 thereof. 
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. Alternatively, the compounds of formula (IV) may be prepared by 

(a) coupling an acetylene having the formula: with a phenol having the 
-formula: 




Halo 



u (CR*R2)p ^ >vhere Halo is a halogen selected from iodo or bromo, in "the 

5 presence of 's^ metal catalyst to form an aryl-alcohol having the formula: 




(b) converting alcohol moiety of the aryl-alcohol formed in step (a) into L\ 
where L' is a leaving group such as a halogen (iodide, bronriide or chloride) or a sulfonate 

10 (tosylate, mesylate, triflate, etc.) and treating the resulting compound with sodium azide, 
followed by hydrogenation in the presence of a palladium catalyst to form a primary amine 
having the formula: 

r. A [[ 7 (CR^R5)„— NHg 

U (CWH%'K.^_y^y • ^ 

(c) treating the primary ^mine wiUi a first aldehyde in the presence of a 

15 .reducing agent, to form a secondary amine and treating the secondary amine with £| second 
aldehyde in the presence of a reducing agent to form the compound of formula (IV); 



u — (CRms)- 



(d) optionally converting the compound of formula (IV) from step (b) into 
another compound of formula (IV); and 
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(e) optionally oxidizing the compound, formed in step (b) or (c) to the N-oxide 

thereof. 

^Intfemational-Patent-AppiiGatiQns-WO-01/41-7-04-(Merck-&-C^ 

compound of formula (V) ^ 




(V) 



as being an agonist of LXR and its use in pharmaceutical formulations to prevent and treat, 
atherosclerotic disease. 

Other LXR agonists may be identified by assays such as those described in the 
above referenced patent applications, for example, the assays described in Examples 1 and 2 
of PCT/USO 1/27622. Biotinylated LXRp protein was incubated for 20-25 minutes at a 
concentration of 25nM in assay buffer (50mM KCl, 50mM Tris-pH8, 0. Img/ml FAF-BSA, 
lOmM DTT) with equimolar amounts of streptavidin-AUoPhycoCyanin (APC, Molecular 
Probes). At the. same time, the biotinylated peptide comprising amino acids 675-699 of 
SRC-1 (CPSSHSSLTERHKILHRLLQEGSPS-CONH2) (SEQ IDNO: 5) at a concentration 
of 25nM was incubated in assay buffer with a molar amount of streptavidin-labelled 
Europium (Wallac) for 20-25 minutes. After the initial incubations are completed, a 10 
molar excess (250nM) of cold biotin was added to each of the solutions to block the 
unattached $treptavidin reagents. After 20 min at room temp, the solutions were mixed 
yielding a concentration of 12.5nM f6r the dye-labelled LXRp protein and SRC-1 peptide. 
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80pL of the protein/peptide mixture was added to each well of an assay plate containing 
20^ of test compound. The final volume in each well was 0.1 mL, and the concentration in 

the-well-for the-dye=labeUed-protein-and-peptide-was40nMT^e-final-test^ 

concentrations were between 56pM and 10(iM. The plates were incub.ated at room temp in. 
the dark for 4-12 hojirs and then counted on a Wallac Victor fluorescent plate reader. In this. * 
assay IjiM 24(S),25-epoxycholesterol gave a reading of 20000 fluorescence units over a 
background reading of 10000 fluorescence units. The assay for LXRa was run according to . 
the procedures described above using his-tagged LXRa Ugand binding domain (amino acids ■ 
183-447 of Genbank accession number U22662, with the 14^** amino acid corrected to A n 
fromR). 

Suitable pharmaceuttcally acceptable salts include salts of salts derived from 
appropriate acids, such as acid addition salts, or bases. 

Suitable pharmaceutically acceptable salts include metal salts, such as for example 
aluminium, alkali metal salts such, as lithium, sodium-or potassium, alkaline earth metal salts 
such as calcium or magnesium and ammonium or substituted ammonium* salts, for example 
those with lower alkylamines such as triethyl&mine, hydroxy alkylamines such as 
2-hydroxyethylamine, bis-(2-hydroxyethyi)-aThine or tri-(2-hydroxyelhyl)-aniine, 
cycloalkylamines such as bicyclohexylamine, or with procaine, dibenzylpiperidine, 
N-benzyl-b-phenethylamine, d^hydroabietylamine, NJN -bisdehydroabietylamine, 
glucamine, N-methylglucamine or bases of the pyridine type such as pyridine, colHdine, 
quinine or quinoline. 

Suitable acid addition salts include pharmaceutically acceptable inorganic salts such 
as the sulphate, nitrate, phosphate, borate, hydrochloride and hydrobromide and 
pharmaceutically acceptable organic-acid addition salts such as acetate, tartrate, rnaleate, 
citrate, succinate, benzoate, 2|scorbate, methane-sulphonate, a^keto glutarate and a- 
glycerophosphate. 

The LXR agonists referred to herein are conveniently prepared according to the 
methods disclosed in the above mentioned patent publications in which they are disclosed. ' 

The salts and/or solvates of the LXR agonists may be prepared and isolated 
according to conventional procedures for example those disclosed in the, above mentioned, 
patent publications. 

In the above mentioned method the LXR agonist, may be administered per se or, 
preferably, as a pharmaceutical composition/formulation also comprising a 
pharmaceutically acceptable carrier. 
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In the treatment of the invention, the LXR agonist mentioned herein is formulated 
and administered in accordance with the m^thgds disclosed in the above mentioned patent- 
applications-and-patents . 

As used herein the term ]pharmac^utically acceptable* embraces compounds, 
.compositions and ingredients for both human and veterinary use: for example the tenn 
*ph^urmaceutical]|y acceptable salt' also embraces a vet^narily acceptable salt. 

Preferred "mamipal" of the present invention is a human being. 

The composition may, if desired, be in the. form of a pack .accompanied by written 
or printed instructions for use. * . • ': s. 

Usually the pharmaceutical compositions of the present invention will be adapted' 
for oral administration, although compositions for administration by other routes, ^uch as by 
injection, enema, colonoscopic infusion, infusion into the small bowel via an endoscope or 
intubation, and percutaneous absorption are also envisaged. 

Particularly suitable compositions for oral administration are unit dosage forms such 
as tablets and capsules. Other fix^d unit dosage forms, such as powders presented in 
sachets, may also be used. 

Iri accordance with conventional pharmaceutical practice, the carrier may comprise 
a diluent, filler, disintegrant, wetting agent, lubricant, colourant, flavourant or other 
conventional adjuvant. 

Typical carriers include, for example, microcrystalline cellulose, starch, sodium 
starch glycollate, polyvinylpyrrolidone, polyvinylpolypyrrolidone, magnesium stearate, 
sodium lauryl sulphate or sucrose. 

The solid oral conq)osttioiis may be prepared by conventional methods of 
blending, filling or tabletting. Repeated blending operations may be used to distribute the 
active agent throughout those compositions employing large quantities of fillers. Such 
operations are of course conventional in the art. The tablets may be coated according to 
methods well known in normal pharmaceutical practice, in particular with an enteric 
coating. 

Oral liquid preparations may be in the form of, fpr example, emulsions, syrups, or 
elixirs, or may be presented as a dry product for reconstitiition with water or other suitable 
vehicle before use. Such liquid preparations may contain conventional additives such as 
suspending agents, for example sorbitol, syrup, methyl cellulose, gelatin, 
hydroxyethylcellulose, carboxymethy {cellulose, aluminium stearate gel, hydrogenated 
edible fats; emulsifying agents, for example lecithin, sprbitan monooleate, or acacia; 
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non-aqueous vehicles (whiph may include edible oils), for example almond oil, fractionated 
coconut oil, oily esters such 33 esters of glycerine, propylene jglycol, or ethyl alcohol; 

preservatives7forexample-methyl-OFpropyl-p-hydroxybenzoate.or.sorbicacid;.and.if 

desired conventional flavouring or colouring agents. 

• 5 For treating or preventing IBD, pharmaceutical composition (formulation) which 

delivers drug in colon is particularly preferred.. For example, the oral formulations include 
prodrugs with enteric coatings. The prodrug formulation may require spontaneous or ■ 
. enzymatic transformation within the biological environment in order to release the dmg. 
The release of the drug from the prodrug can be accomplished by formulation coated with • 
.10 pH sensitive polymer. hydrophilic or hydrophobic polymer along with enteric polymer^ : 
microbially degradable polymers (azo polymers) or polysaccharides. Various 
pharmaceutical approaches to colon targeted drug delivery system is well described by M-K. 
Chourasia and S.K. Jain in J Pharm Pharmaceut Sci 6(1 ):33-66, 2003. 

For parenteral administration, fluid unit dosage forms aie prepared utilizing the 

15. compound and a sterile vehicle, and, depending on* the concentration used, can be either 
suspended or dissolved in the vehicle. In preparing solutions the compound can be 
dissolved in water for injection and filter sterilized before filling into a suitable vial or 
ampoule and sealing. Advantageously, adjuvants such as a local anaesthetic, a preservative . 
and buffering agents can be dissolved in the vehicle. To enhance the stability, the 

20 composition can be frozen after filling into the vial and the water removed under vacuum. 
Parenteral suspensions are prepared in substantially the szirne manner, except that the 
compound is suspended in the vehicle instead of being dissolve<^, and sterilization cannot be 
accomplished by filtration. The compound can be sterilized by exposure to ethylene oxide 
before suspending in the §terile vehicle. Advantageously, a surfactant or wetting agent is 

25 included'in the composition to facilitate uniform distribution of the compound. 

Compositions may contain from 0.1% to 99% by. weight, preferably from 10-60% 
by weight, of the active material, depending upon the method of administration. 

. The compositions are formulated according to conventional methods, such as tho$e 
disclosed in standard reference texts, for example the British and US Pharmacopoeias, 

30 Remington's Phannaceutical Sciences (Mack Publishing Co.), Martindale The Extra 

Pharmacopoeia (London, The Pharmaceutical Press) and Harry's Cosmeticology (Leonard 
Hill Books). 

Typically, a therapeutically effective amount of LXR agonist of the present 
Invention for preventing or treating IBD will depend upon a number of factors including, for 
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example, the age and weight of the mammal, the precise cgndition requiring treatment, the 
severity of the condition, the natui:e of (fTe formulsition, and the routQ of administration. 

-■Ultinmtely,-the.therapeuticalIy.effective.amountJivill_be.at.A^ 
physician or veterinarian. 

Typically, the LXR agonist agent will be given in the range of ,0.1 to 100 mg/kg 
body weight of recipient (mammal) per day and more usually in the range of !• to 30 mg/kg.;- 
body weight per day. Acceptable daily dosages of the LXR ag6nist for preventing/treating '. • 

' IBD may be from about 0.1 to about 1000 mg/day, and preferably from about 0.2 to about 
lOOmg/day, . 



The following Examples are intended for illustration only and are not intended to 
limit the scope of the invention in any way; the present invention being defmed by the 
appended claims. 

15 EXAMPLES 

Example 1: 2-(3-f34r2-Chloro-3>ftrinuoromethyl)benzvn/2.2-diphenvlethvnamino1 
propoxvl- phenvDacedc acid flla^ 




20 Argogel-MB-OH (6.0g, 2.40nmiol, Argonaut Technologies) was treated with a solution of 
(3-{[rcrf-butyl(dimethyl)siIyl]oxy,}phenyl)acetic acid (5.40g, 19.2 nunol, Eur. Pat. Appl. 
(1987) Application: EP 87-303742 19870428) in 50 mL of anhydrous dichloromethane 
followed by dicyclohexylcarbodiimide (4.16g, 19.2 mmol) and 4-dimethylaniinopyridine 
(2.50 19.2 mmol). After rotating at room temperature for 15 hours, the resin was filtered, 

25 washed sequentially with dichloromethane (2 x 25. mL), dimethy Iformamide (2 x 25mL), 
dichloromethane (3 x 25 mL), methanol (3 x 25 mL), dichloromethane (3 x 25 mL) and 
diethyl ether (2 x 25 mL). After drying under house vacuum overnight at 40°C, the resin 
was treated with 1 .0 M tetrabutylammontum fluoride (24 mL, 23.4 mmol) in 
tetrahydrofuran, and the mixture was rotated for 4 hours. The resin was filtered, washed 
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sequentially with dichloromethane (2 x 2S mL), dimethylformamide (2 x 25 mL), 
dichloromethane (3 x 25 mL), methanol (3 x 25 ndL)» and dichloromiethane (3 x 25 mL) to 

^give-the-deprotected-phenoLJ^he-d^-resin-was-treated-with-SO-mL-of-anhy^ 

followed Ipy triphenylphosphine (15.8 g, 60.0 mmol) and 3-bromo-l-propanol (8.4 g, 60.0 • 
5 • mmol). Upon cooling to 0°C, dii^opiopyl azodicarboxylate (12.1 g, 60-0 mmol) in 2Q mL of • '* • • 
-.£tnhydrous toluene w^s added in a dropwise fashion; '.The reaction was allowed to waim- to-. . . r :; • 
room temperature and stirred for 15 hours. The resin was filtered, washed sequentially with..* * 
"dichloromethane (2 x 50 mL), dimethylformamide (2 x SO niL), dichloromethane.(3*x.50 • 
mL), methanol (2 x 50 mL) and dichloromethane (3 x 50 mL), and dried under house * •* 
10 vacuum. The bromide functionalized resin was treated with a solution of diphenethylamine . 
(25.0 g, 127 mmol) in.60 mL pf anhydrous dimethylsulfoxide, and the reaction was rotated 
for 15 hours. The resin was filtered, washed sequentially with dichloromethane (2 x 50 
mL), dimethylformamide (2 x 50 mL), dichloromethane (3 x 50 mL), methanol (3 x 50 mL) 
and dichloromethane (3 x 50 mL), and dried under house vacuum at 40^C. The secondary 
15 amine resin (5.75 g, 2.0 mmol) was treated with a solution of 2-chIoro-3- 

trifluoromethylbenzaldehyde (8.32 g, 40.0 mmol) in 80 mL of 8% acetic acid in 
dimethylformamide. Solid sodium triacetoxyborohydride (8.5 g, 40.0 nunol) was added, 
and the reaction was rotated for 15 hours. The resin was filtered, washed sequentially with 
dichloromethane (2 x 50 mL), dimethylformamide (2 x 50 mL), dichloromethane (3 x 50 
20 mL), methanol (3 x 50 mL) and dichloromethane (3 x SOmL), and dried under house 
vacuum overnight at SO^C. The resin-l?ound product was treated with 30 mL of 
trifluoroacetic acid/dichloromethane (15/85) for 15 minutes, and the filtrate was collected. 
The cleavage procedure was repeated again, and the coinbined filtrates were concentrated 
under reduced pressure. The cmde product was purified by preparative thin layer 
25 chromatography (silica gel, 1 mm plates, Merck 20 x 20 cm silica gel 60 F2S4) eluting with 
methanol:dichlo'romethane (3:97) to give 7.0 mg of the title compound (5% yield b^ised oh 
theoretical loading of secondary amine resin) of a viscous oil: 'H NMR (CDdi, 400MHz) 6 
7.42 (d. 1 H, J = 7.6). 7.23-7. 10 (m, 12 H). 6.»5 (t. 2 H. J = 8.1), 6.63 (s, 1 H), 6.61 (s, 1 H). 
" 4.1 1 (t, 1 H, J => 7.8), 3.75 (s. 2 H), 3.63 (t, 2 H, J = 6.0), 3.59 (s, 2 H), 2.12 (d, 2 H, J = 7.8), 
30 2.67 (t, 2 H, J - 6.6), 1.81 (tt. 2 H, J = 6.2); MS (ESP+) m/e 582 (MID; TLC . . . .. 

(EtOAc:hexanes/l : 1) %= 0.58. 
Example 2. 

Induction of colitis 

43 



TB00009P 



Female, 10-week-old BALB/c mice (Char]es River Japan) were used in this study. 

Colitis was induced by providing drinking water containing 3% dextran sulfate sodium 
__(DSS,JCN.Biomedical5-IncM.MJBMLj:i36,0DQr50,000X^^ 

DSS was discontinued on day S, and mice were given tap water alone for 7 days until qu' 
•5-. "day 12. . 

"Evaluation of €olitis 

The disease activity index (DAI) was determined in all animals, by scoring body 
weight, stool consistency and rectal bleeding as described by Murthy, S.N»S.( Digestive • . 
Diseases and Sciences, 38(9) p. 1722-1734(1993)). The method of scoring is shovm in Table 
10 I . Severity of colitis was evaluated by area under the c\irve (AUC) calculated based on DAI 
curve ranged from day 3 to day 7 (AUC (3-7day)), from day 7 to day 10 (AUG (7-lOday)), 
from day 10 to day 12 (AUC (10.12day)) and from day 0 to day 12 (AUC (0-12 day)). * 

Table L Criteria for scoring 



15 



Score 


Weight loss (%) 


Stool consistency ' 


Occult blood or gross bleeding 


'o 


None 


Normal 


Negative 


1 


1-5 


Loose stool 


Negative 


2 


5-10 


Severe loose stool 


Hemoccult positive 


3 


10-15 


Diarrhea * 


Hemoccult strong positive 


4 


>15 


Severe diarrhet^ 


Gross bleeding 



DAI = (combined score of weight loss, $tool consistency and bleeding) / 3. 



0 

Experimental design 

25 " 

Ten mice were used in each group. Compound of formula (Ila) was suspended in 
0.5% methylcellulose (MC) solution. Compound of formula (Ha) at 3 or 10 mg/kg or its 
vehicle (0.5% MC solution) was administered orally twice a day for 12 days from day 0. 
The experimental groups were set up sis follows: 

30 

Control* 

3% DSS + vehicle (0.5% MC solution). 
3% DSS +. GW683965A (3 mg^cg) 
3% DSS + GW683965A (10 mg/kg) 
35 * Mice which received tap water without DSS. 
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Results 

The effect of compound offgrmula (Ha) hydrochloride salt on DSS-induced colitis 

Th^ effect of compound of formula Qla) on DSS-colitis wa^ shown in Table 2. 

S Compound of formula (Ila) (3 and 10 mg/kg, p.o.» b.i.d.) suppressed the severity of DSS- 
induced colitis as expressed by a significantly lower AUC (3 mg/kg: AUC(3-7day), 10 
mg/kg: AUC(3-7day), AUC (7-lOday), AUC (10-12day) and AUC (0-12day)) compared - 

, "* wit h vehicle-treated DSS-fed mice. i- • .• : . . * » 

lb Table 2. Evaluation of colitis by AUC 

- Groups n - . AUC (3-7dav) AUC(7-lQdav) AUC (10-I2dav) AUC(0-l2day) 

Control 10 0.7347.0.23 0.45 0.19 . 03S4/.0.16 1.98 47-0.63 

DSS + vehicle . 10 6.87+/-0J58 6.35+/- 0.60 3.20 4/- 0.41 17.97 +M34 

15 DSS4-GW683965A(3mg/kg) 10 4.93+/- 0.38 * 5,05+/- 0.75 2.73+/- 0.55 14.02+/- 136 

InhibiUon(%) (28.2) (20.5) • (14.7) (22.0) 

DSS + GW683965A(10in^^l0 4.60 +/- 0.40** 3.7047-0.62* I.70+/-0.37* 11.25+/- 1.42** 

bihibiaon(%) ' (33.0) (41.7) (46.9) (37.4) 

20 The data were represented as mean +/- SE. n = 10. 

' * p<0.05. ** p<0.01 compared with 3% DSS + vehicle, Dunnett test. 
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15 

The above, description fully discloses how to make and use the present invention. However, 
thi§ invention is not limited to the particular embodiments "described hereinabove, but 
includes all modification thereof within the scope of the appended claims and their 
equivalents. Those skilled in the art will recognize through routine experimentation that 
20 various changes and modifications can be made without departing frornthe scope of this . 
invention. The various references to journals, patents and other patent applications that are 
cited herein are incorporated by reference herein as though fully set forth. 
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What is claimed is: 

^l^r— ; ^A-method-of-tieating-or-preventing-IBD4n-a-mammal;-comprising 

therapeutically effective amount of LXR agonist^'or a phaimaceutically acceptable salt, 
; 5 solvate, dr physiologically functional derivative thereof.. >* • • 

2. . The method of claim 1 in which IBD is selected from the- group consisting' of • 
Crohn's disease, ulcerative colitis, and inflammatory colitis caused by bacteria, ischemia; 

. radiation, dnigs or chemical substances; 
10 . . 

3. A pharmaceutical composition for treating or preventing IBD in a mamnnal 
comprising a therapeutically effective amount of LXR agonist, or a pharmaceutically 
acceptable salt, solvate, or physiologically functional derivative thereof, and a 
pharmaceutically acceptable carrier. 

15 

4. The pharmaceutical composition of claim 3 in which IBD is selected from the group 
consisting of Crohn's disease, ulcerative colitis, and inflammatory colitis caused by bacteria, 
ischeniia, radiation, drugs or Chemical substances. 

20 S. The method according to claim 1 or 2, wherein the LXR agonist is a compound of 
formula (II): 




wherein: 
XisOHorNHz; 
25 pis 0-6; 

each R' and R^ are the same or different and are each independently selected froni the group > 

consisting of H, Ci.galkyl, Cugalkoxy and d.gthioalkyl; 
Zis CH orN; 
whenZisCH, k is 0-4; 
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whenZisN,kisO-3; 

each is the same or different and is independently selected from the group consisting of 

^haIo,>-OHrCic8al]cyl>.C2^8S^lkenyU-C|,salkoxyrC^8al^ 

-$(0)aR^ -NR''R^ -GOR*, COOR^ R^''CObR^ OR'°COOR^ CONR^R^ -0C(O)R^ 
5 . -R.'?NR'R^, -OR*^R^R^ 5-6.membered heterocycle, nitro, and cyano; 

a is 0, 1 or 2; * - 

R^isselectedfromthegroiipconsistingofH, C|.8alIcyUGi^alkoxy and ' 

Q^alKenyl; . »• : 

each R^ and R^ are the same or different and are each independently, selected firom • 
10 the group consisting of H, C^^alkyl, Ca-salkenyl, 

C3.8alkynyl; 

R^ is selected from the group consisting of H, Ci^alkyl and -NR^R*; 
R^° is C^alkyl; 

• n is 2-8; 
15 q is 0 or 1; 

^ is selected from the group consisting of H, Ci.8alkyl, Ci-salkenyl, and alkenyloxy; 
•: Ring A is selected from the group consisting of Ca^gcycloalkyl, aryl,.4-8 membered 
heterocycle, and 5-6 membered heteroaryl; 
each ring B is the same or different and is independently selected from the group consisting 
20 of Ca^cycloalkyl and aryl. 

6. The method according to claim 5, in which the LXR agonist is the compound of 
formula (Ha) 




25 • m 
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7. The pharmaceutical composition of claim 3 or 4, in which the LXR agonist is a 
conq)ound of formula (II): 




wherein: 



5 XisOHqrNHa; 
p is 0-6; 

each R* and are the same or different and are each independently selected from the group 
' consisting of H. C|.8alkyl, Ci.ialkoxy and C|.8thioalkyl; 

ZisCHorN; 
10 whenZi5CH,k isO-4; ' 
when Z is N, k is 0-3; 

es^ch is the same or different and is independently selected from the group consisting of 
halo, -OH, Ci^alkyl, C^galkeiiyl, Ci.galkoxy, Cz^alkenyloxy, 

-S(0)M -NRV, -cor*. COOR^ R'*^COOk^ OR***COOR^ CONR^R^ -OC(0)R^ 
15 -R^^NR^R^, -0R***NR^R\ 5-6.membered heterocycle. nitro, and cyano; 

a is 0, 1 or 2; 

R* is selected from the group consisting of H, Ci^alkyl, Ci.galkoxy and 
Ca-galkenyl; 

each R^ and R^ are the same or different and are each independently selected from 
20 • • the group consisting of H, Ci^alkyl, C2^alkenyl, 

Cs-salkynyl; 

R^ is selected from the group consisting of H, Ci.8alkyl and -NR^R^; 
R^^isCi^alkyl; 

n is 2-8; 
25 qisOorl; 
R* is selected from the group consisting of H, Ci-galkyl, C^galkenyl, and aikenyloxy; 
Ring A is selected from the group consisting of C3.8cycloaikyl, aryl, 4-8 membered 
' 'heterocycle, and' S-6 membered heteroaryl; 
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each ring B is the same or different and is independently selected from the group consisting 
of Ca^cycloalkyl and aryl. 



8. The .pharmaceutical composition of claim 7 , in which the LXR agonist is the 
S ' compound of formula (Ila) 




(lla) 

10 • ^ 

9. A pharmaceutical composition of claim 3. 4, 7 or 8 in which the LXR agonist is 
formulated to be delivered into the colon. 
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ABSTRACT 

The present invention relates generally to the use of LXR agpni^ts ift the . 
/ . prevention and/or treatment of mflanirnatoryjboweldisease^^ 



ijoooopp 



: ^Figure-l — — 

ATGTCXnTGTGGCTGgGGGCCCCrGTGCCTGACATTCCrCCTGACICT 

AGCTGTGGAAGCCAGGCGCACAGGATGCAAGCAGCCAGGCCCAGGGAGGCAGC 

AGCTGCATCCrCAGAGAGGAAGCX:AGGATGCCCCACrCTGCTGGGGGTACTGC^ 

GGGGTGGGaCn'GGAGGCrGCAGAGCX:CACAGOCCTGCTCACX:AGGGCAGAGCC 

CqcrrCAGAACCCACAGAGATCCGTCCACAAAAGCGGAAAAAGGGGCCAGCCC 

CCL^AAATGCtGGGGAACGAGCTATGCAGCGTGTGTGGGGACAAGGCCnCGGG^ 

TTCCACTACAATGITCTGAGCTGCGAGGQCIX^CAAGGGATrC^ 

GTCATCAAGGGAGCGCACTACATGTGCCACAGTGGCXK3CCACTGCCCCATGGAC 

ACXnrACATGCGTCCCAAGTGCCAGGAGTGTCGGCTTCGCAAATGCCGTCAGG^ 

GGCATGCGGGAGGAGTQTGTCXJTOTCAGAAGAACAGATCCGCCTGAAGAAACT 

GAAGCGGCAAGAGGAGGAACAGGCTCATGCCACATCCTTGCCCCCCAGGCGTT 

CCTCACCCCCCCAAATCCTGCCCCAGCTCAGCCCGGAACAACTGGGCATGATCG 

AGAAGCTCGTCGCTGCCCAGCAACAGTGTAACCGGCGCTCCTTTTCTGACCGGC 

TTCGAGTCACGCCTTGGCCCATGGCACCAGATCCCCATAGCCGGGAGGCCCGTC 

AGCAGCGCITTGCCCACITCACTGAGCTGGCCATCGTCTCTGTGCAGGAGATAG 

TTGACrrTGCTAAACAGCTACCCGGCTTCCTGCAGCTCAGCCGGGAGGACCAGA 

TTGCCCTGCTGAAGACCTCTGCGATCGAGGTGATGCTTCTGGAGACATCTCGGA 

GGTACAACCCTGGGAGTGAGAGTATCACCITCCrCAAGGATTTCAGTTATAACC 

GGGAAGACITIXX:CAAAGCAGaGCtdCAAGTGGAATrCATCAAC^ 

AGTTCKXIAGGGCCATGAATGAGCTGCAACTCAATGATGCCGAGTTr^^ 

TCATTtkn-ATCAGCATCnTCTCTGCAGACXXS^ 

AGGTGGAGAGGCTGQ\GCACACATATGTGGAAGCCCTGCATGCCTACGTCrCC^ 
TCCACCATCCCCATGACCGACTGATGTTCCCACGGATGCTAATGAAACTGGTGA 
GCCTCCGGACCCroAGCAGCGTCCACTCAGAGCAAGTGTTTGCACrGCGTCTGC 
AGGACAAAAAGCTC(X:ACCGCTGCTCrcrroAGATCnt3GGATGT^ 
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Figure 2 

MSi:WUGi«»WDIPPDS}WELWKPGXQDyfSS"QXQ'GGS]^ 

VGLEAAEPTALLTRAEPPSEPTEIRPQKRKKGPAPKMLGNELCSVCGDKASGFHYN 
VLSCEGCKGFFRRSVIKGAHYICHS.GGHCPMDTYMRRKCQECRLRKCRQAGMRjEE. 
. .CVLSEEQIRLKKLKRQEEEQAHATSU»PRRSSPPQIlJ«QLSPE(:jl,GMmKLV/^ 
NRRSFSDRLRVTPWPMAPDPHSREARQQRFAHFTELAIVSVQEIVDFAKQLPG 
SREIXJIAyLKTSAffiVMLlJETSMlYNPGSESriTa-iaJFSYNREDF^ 
:^EFSRAMNEUJLNPAEFALl.IAISIFSADRPhfVQDQ]LQ\nERLQftTYVEAI^ 
:PHDRL!^RNtt.Mia.VSLRTLSSVHSEQWAUaXjDKiaJ>PlJLSEIWPVHE 
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Figure 3 

ATGTCCTCTCCTACCACGAGTTCCCTGGATACCCCCCTGCCTGGAAATGGCCCCC 
CTCAGCCTGGCGCCCCnTCITCnTCACCCXCrGTA/^i 

CGTGGCCCGGGGGTCCGGACCCTGATGTCCCAGGCACTGATGAGGCCAGCTCAG 
. CCTGCAGGACAGACrGGGTCATCCCAGATCCCGAAGAGGA ACC AGAGCGCAAG r 
.CGAAAOAAGGqCCGAGCCCCGAAGATGCTGGGCCACGAGCTTTGCCGTGTCTGT 
. GGGGACAAGGCCTCCGGCTTCC ACTACAACGTGCTC AGCTGCGAAGGCTGCAA 
<GGGCl"101CCOGCGCAGTGTGGTGCGTGGTGGGGCCAGGCGCTATGCqTGCCX5 
'GGGTGGeGGAACCIXK:CAGATGGACGCTTTCATGGGGCGC^ . 
GCCGGCTGCpCAAGTGCAAGGAGGCAGOGATGAGGGAGCAGTGCGTCCTITCT ' 
GAAGAACAGATCCGGAAGAAGAAGATTCGGAAACAGCAGCAGGAGTCACAGT 
CACAGTCGCAGTCAOn'GTGGGGCCCSKIAGGGCAGCAGCAGCTCAGa^^ 
CCTGGGGCTTCCCXn-GGTGGATCnXiAGGCAGGCAGCCAGGGCrc 
CGAGGGTGTCCAGCTAACAGCGGCTCAAGAACTAATGATCCAGCAGTTGGTGG 
CGGCXX^\ACTGCAGTGC7UVC^\AACGCrccrTCrc 

CCTGGCX:CCTGGGCX3CAGACX:CX:CAGTCCCGAGATGCCCGCCAGCAACGCIT^ 
CCCACITCACGGAGCTGGCCATCATCrCAGTCCAGGAGATCGTGGACITCGCTA 
AGCAAGTGCCTGGTTTCCTGCAGCTGGGCCGGGAGGACCAGATCGCCCTCCTGA 
AGGCATCCACTATCGAGATCATGCTGCTAGAGACAGCdAGGCGCTACAACCAC 
GAGACAGAGTGTATCACCrrCTTGAAGGACTTCACCTACAGCAAGGACGACTTC 
CACCGTGCAGGCCTGCAGGTGGAGTTCATCAACCCCATCTTCGAGTTCTCGCGG 
GCCATGCGGCGGCTGGGCCTGGACGACGCTGAGTACGCCCTGCTCATCGCCATC 
AACATCTTCTCGGCCGACCGGCCCAACGTGCAGGAGCCGGGCCGCGTGGAGGC 
' GTTGCAGCAGCCCTACGTGGAGGCGCTGCTGTCCTACACGCGCATCAAGAGGCC 
GCAGGACCAGCTGCGCTTCCCGCGCATGCrCATGAAGCTGGTGAGCCTGCGCAC 
GCrGAGtnxrrGTGCACrOKSAGCAGGTCnTCGCCTTGCGGCTCCAGGACAAGi^ 
GCTGCCXKXnXJTGCTGTCGGAGATCTGGGACGTCCACGAGTGA 
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Figure 4 



MSSPTTSSLDTPLPGNGPPQPGAPSSSPTVKEEGPEPWPGGPDPDVPGTDEASSACST 
. . >. .DWVtPDPEEEPERKRKKGPAPKMLGHELCRVGGDKASGFHYNVLSCEGCKGFFRR . . . . 
• .. ' SVVRGGARRYACRGGGTCQMDAFMRRKCQQCRLRKCKEAGMREQCVI^ ^ 
- V . ..KKIRKQQQESQSQSQSPVGPQGSSS5ASGPGASPGGSEAGSQGSGEGEGVQtTAAQ .. 
, ■ . X ELMIQQLVAAQLQO^OISFSDQPKVTPWPLGADPQSRDARQQRFAHEIELAIISVQ -i. . 

EIVDFAKQVFGFLQLGREDQIALLKASTffilNILIJETARRYNHETECnmKDI^ • 
.... DFHRAGIXJVEFINPIFEFSRAMRRLGLDDAEYAIilAINIFSADRPNV 

QPYVEAIXSYTRIKRPQDQIJRFPRMU4KLVSIkRTLSSVHSEQVFA^ . 
SEIWDVHE . ' 
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